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For high speed power trans- 
mission — Link-Belt Silver- 
streak silent chain and 
Silverlink roller chain drives. 
They are positive—always — 
transmitting the power of the 
motor without slip, resulting 
in greater product uniform- 
ity and full capacity from the 
machine. They require no 
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Roller Chain 
Drive 






Silverstreak 
Silent Chain Drive 


special attention—no upkeep 


expense. SILENT AND HOLLER CHAIN ODAIVES 


For variable speed transmis- 
sion — the P.1I.V. (Positive, 
Infinitely Variable) Gear for 
larger horse powers, and the 
V.R.D. (Variable Roller Drive) 
for fractional horse powers. 
Unique, self-adjusting vari- 
able speed transmissions that 
provide infinite control and 
maintain exact speed ratios. 
Compact, all metal, totally z 
enclosed, run in oil, and are QU“ VU, Samet dae meee AL LEELA Ld | 
not affected by atmospheric 
conditions. 





For speed reduction — Link- 
Belt herringbone gear, worm 
gear, and motorized helical 
gear reducing units. They 
are built to withstand heavy 











and shock loads, for large — 
ratios and horse powers, for Gear : 
extreme compactness, and Reducer 


to meet practically every con- 


dition and requirement in SPEEDO BEODUL ERS 


speed reduction service. 
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WERE CHEMICAL INDUSTRY alone in 
the business world, the recent decision of the 
Supreme Court might well be the cause of ex- 
ultation and selfish satisfaction. For the most 
part this industry’s codes were unwanted. It 
employed no children. Its wages and hours 
were beyond criticism. It neither asked for 
nor received governmental concessions in the 
matter of its trade practices. In short, N.R.A. 
meant very little to the chemical manufacturing 
industry in a directly constructive way. Yet 
there were many things that had to be charged 
up against it on the other side of the ledger. 
Increasing costs for raw materials were per- 
haps less onerous than the mounting threat of 
regimentation and the futile philosophy of price 
fixing and restricted production. No other 
industry subscribes quite so frankly to the doc- 
trine of the research laboratory quoted in these 
pages a year ago: “More goods at lower prices 
is the logical goal of an age of science and tech- 
nology!” Now that these principles seem to 
have had their justification, there is need for a 
broader look at the problems ahead for all of 
industry. 

The long-time effect of the Schechter de- 
cision in sustaining private enterprise is bound 
to be for the ultimate good of industry as well 
as the public. But there may be a period of 
uncertainty before business can start its climb to 
better times. The problem is to shorten that 
gap—not by waiting until Congress can fashion 
its stop-gap legislation for further bureaucratic 
control but by immediately laying out and fol- 
lowing a program of cooperative, voluntary self- 


government. This means, at the outset, that 
“jungle” warfare is outlawed. The chiseler 
who cuts prices at the expense of labor be- 
comes industry’s Public Enemy No. 1. The 
sales executive who yields to unreasonable 
demands for drastic price cuts becomes an 
accomplice in the crime. Profitless sales are 
to be regarded as bonafide evidence that some- 
thing is wrong in marketing, production or 
technology. No N.R.A. code could ever sub- 
stitute for common sense and fair play in busi- 
ness conduct. 

Fortunately for chemical industry and many 
of the process industries as well, there is no 
reason why self government cannot go forward 
immediately through the beneficial channels of 
strong trade associations. Few real values have 
been surrendered to mushroom code authori- 
ties. Readjustments should, therefore, be rela- 
tively simple. In the case of some of the 
smaller branches of the industry, it may be 
necessary and desirable to pool resources with 
larger and stronger associations in the field. 
The pattern of such an all-industry agency was 
cast almost twenty years ago in the Chemical 
Alliance which has since been revived on a 
larger scale to serve just such a purpose. Its 
president, Mr. William B. Bell, has seen and 
accepted the challenge: “Chemical industry has 
always had the reputation of maintaining fair 
wages and excellent working conditions and I 
have no doubt that this reputation will be sus- 
tained.” It will if the whole industry continues 
of one mind and purpose in a sound program 
of self-government. 
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Tariff Revision 
By Dictatorship 


ARIFF REVISION is in progress in Washington. 

This is just as true today under State Department 
negotiation of bilateral trade agreements as though 
Congress were doing the job. And according to many 
onlookers, the proceeding is more devastating, more 
dangerous, more partisanly political. 

There is no doubt that a general decrease in tariffs 
is intended. Secretary of State Hull has evidenced 
clearly his plans by the completed negotiations an- 
nounced with Cuba, Brazil, and others, and now with 
the Swedish agreement. 

If industries generally like this method of tariff ad- 
justment, they need do nothing about it. But if they 
do not like the changes which apply to all the world, 
not to single countries, they must act. And the only 
way to act is to persuade Congress either to curtail 
Presidential power or to make enough of a political 
commotion that the practices of the Department of 
State will be changed. A few more drastic reductions 
on commodity rates, like the list of cuts in tariffs on 
steel products announced late in May, are likely to stir 
such a political commotion. It appears to many that 
such protests are long overdue. 


Chemical Engineering 
Improves Its Own Status 


HERE is no more certain way than through proper 

education to maintain and continue to raise the 
standards of the chemical engineering profession. 
Hence by sponsoring such a conference as that on 
laboratory instruction recently held at Wilmington, the 
American Institute of Chemical Engineers is extending 
its leadership and influence to the very grass roots of 
its own future growth. 

The increasing demand for chemical engineering 
education on the part of aggressive, farseeing youth is 
likely to continue. The opportunities in the process 
industries of the future are so great as naturally to 
attract young men of ability and promise. They are en- 
titled to the best education that can be given them. 

Unfortunately there is a notable shortage of men 
who by temperament and experience are capable of 
leading the faculty groups teaching chemical engineer- 
ing. Demand for outstanding men in this field is noth- 
ing new. It is partly the result of the difficult task 
which confronts chemical engineering educators, but is 
also due, in part at least, to the fact that most univer- 
sities and colleges have not been willing to pay as gen- 
erously as they should for chemical engineering teachers. 

This puts a problem squarely up to industrial execu- 
tives. As the demand for chemical engineers grows, 
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industry will have to exercise restraint in hiring the 
better teachers away from the universities. Industrial 
executives should also use their influence in order to 
have institutions raise the compensation of these men 
to levels comparable with those of industry. Then, 
return, industry can expect a continued flow of new 
talent from the student body that in the long run will 
be more valuable than a few skilled men taken prema- 
turely from the faculty. 


Proper Policing 
Of Patent Pools 


ATENT AGREEMENTS in which pooling or 

cross-licensing is involved would be subject to regu- 
lation if Congress enacted a bill (H.R. 4523) proposed 
by Dr. William I. Sirovich, chairman of the House of 
Representatives committee on patents. And a great 
many more things would seemingly come under the 
direct scrutiny of the Commissioner of Patents. Even 
confidential matters regarding inter-corporation con- 
tracts would apparently be thrown open to the public, 
were such a measure enacted as first introduced. 

Fortunately there is not much likelihood of this par- 
ticular legislation passing this year, but the trend of 
thinking which is evidenced by this bill deserves atten- 
tion. It will bear watching because of the insidious 
nature of some of its ambiguous phraseology. Certain 
of its queer phrases appear to lay practically all patent 
contracts of a company wide open for inspection by 
even the most casual passerby. 

There is possibly one proper purpose sought by such 
a measure. That is the supervision of patent cross- 
licensing which might by improper development create 
dangerous restraint of trade. It is under the guise of 
regulating that monopolistic trend, charged against cer- 
tain patent pools, that this legislation gets its one justi- 
fication. But that objective might much better be 
reached by other means. 

If Congress will define the extent to which public 
interest attaches to such patent-pooling arrangements, 
then it would be proper enough to have filed confiden- 
tially with the Federal Trade Commission all contracts 
which lie within the legislative definition. This would 
not give improper publicity to anything which lacked 
public interest. Nor would it subject the individual 
patentee or individual corporation to the prying eyes 
of inquisitive competitors. 

Such a plan would give to the federal government all 
needed opportunity for stepping in with investigations 
when there appeared to be a monopolistic trend. The 
Federal Trade Commission could be counted on to do 
all that is necessary to curb such trend, if ever it ap- 
peared in the patent cross-licensing contracts. More 
than this is neither justified, nor in the public interest. 
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Phosphoric Acid Forges Ahead in 
Three-Way Attack 


HILE more spectacular and more highly pub- 

licized developments have been under way in 
other branches of the fertilizer industry, phosphoric- 
acid technology has been going ahead quietly on three 
different fronts, bringing nearer to realization the dream 
of $40 P2O;. Wet process, blast furnace, and electro- 
thermal methods mark the directions of progress. 
Which is the best path to the desired goal? The Ten- 
nessee Valley Authority has, of course, selected the 
electrical process and is putting governmental resources 
behind its effort to develop a more efficient low-cost 
method that may lead to increased use of more concen- 
trated forms of phosphatic fertilizers. Later in this 
issue appears the first of three reports on what has been 
accomplished to date at Muscle Shoals. 

For many years sole reliance of the fertilizer industry 
for its agricultural phosphorus was placed on the super- 
phosphate process. For other purposes phosphoric acid 
was obtained by the “weak-acid” process, treating phos- 
phate rock with sulphuric acid and recovering the 
H;PO,4 by settlement or filtration, purification and 
evaporation. Where phosphorus was desired it was 
obtained by reduction of the rock at elevated tempera- 
tures, using either fuel-fired or electric furnaces. But 
it was not until 1920-21 that success was attained in 
the effort to develop a continuous thermal process, 
yielding acid directly. 

This process, the electric-furnace method of the 
Federal Phosphorus Co. (Swann Chemical Co.) at 
Anniston, Ala., was without a competitor in the pro- 
duction of strong, food-grade acid, until 1929. The 
fact had been recognized much earlier, however, that 
the reduction of phosphate rock with carbonaceous 
material, in the presence of a siliceous flux, was not 
dependent on the source of heat, but rather on the 
temperature attainable. As early as 1868 the blast 
furnace had been advocated as a suitable tool for this 
reduction. From 1917 to 1923 the U. S. Bureau of 
Chemistry and Soils experimented with the method, 
employing several types of oil-fired furnaces. Then in 
1924 the first large-scale use of the blast furnace was 
attempted, culminating, in 1929, in the completion of a 
commercial-sized blast furnace by the Victor Chemical 
Works, at Nashville, Tenn. Having already spent 
over $2,500,000 on development and on the first pro- 
duction furnace, the Victor company, in 1930, decided 
finally to abandon its weak-acid plant and to concen- 
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trate production in a new blast furnace of three times 
the capacity of the first. 

By this time the casual observer would have con- 
cluded that the sulphuric-acid processes were doomed 
so far as further development was concerned and that 
for future advance he must look to the thermal methods. 
Such was not the case. Because it needed to dispose 
of its waste smelter fumes, Consolidated Mining & 
Smelting Co., of Canada, at Trail, B. C., was making 
contact sulphuric acid. And to utilize its acid, the 
company in 1930-31 installed a wet-process phosphoric- 
acid plant. The Dorr Co., Inc., was retained to design 
and construct the plant and this organization, in co- 
operation with a European affiliate, evolved a process 
which raised the strength of the acid produced from 
the 19-20 per cent P.O; content of the weak-acid 
process, to 30-32 per cent, thus making notable econo- 
mies in evaporating cost and yielding better extraction 
and better washing of the waste gypsum. The higher 
acid strength with the new process came from the use 
of rotary filters rather than thickeners for separating 
acid and gypsum; and from the discovery that by the 
recirculation of the reacting mixture from one of the 
later agitators (in which the strong HeSO, was added), 
to the first, the gypsum crystal formation could be con- 
trolled for optimum filterability. 

Since the Trail development, even the old weak-acid 
process has been materially improved, again by Dorr 
engineers. The recirculation process used at Trail has 
been found equally suitable for C.C.D. (counter-cur- 
rent decantation) plants where, in several cases, acid 
strengths have been increased from about 19 per cent 
to 21-22 per cent P.O;, with better extraction and 
washing and a better gypsum crystal formation. And, 
although it has not been developed commercially as yet, 
the Swedish Nordengren process, another strong-acid 
process employing a special type of band filter, is said 
to yield acid of 45 per cent P2Os. 

How technology may improve and costs decrease in 
the future, and which of the three fundamental methods 
may eventually gain the ascendency, is not evident 
today. As has been mentioned above, the electrothermal 
process is the one that has been chosen by the T.V.A. 
for its initial experimentation. Another electric furnace 
plant has recently been completed in the New York 
region by American Agricultural Chemical Co., a plant 
which at first blush might seem to be handicapped by 
the fact that it is situated far from its raw material 
supplies and in a relatively high power-cost area. Yet 
cheap ocean freight for incoming rock, low outbound 
freight rates on finished product and a favorable power 
contract rumored to be in the neighborhood of 4 mills 
are economic factors not to be overlooked in any plant 
location. But neither of these 
two recent choices of the elec- 
tric furnace method is neces- 
sarily indicative. The $40 
factory cost per ton of P2Os; 
in strong acid, that has been of- 
fered as the eventual criterion, 
is still in the future. Its attain- 
ment, an outstanding chemical 
engineering achievement, may 
as well be by one as by another 
of the three processes. 
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Knowles coke oven plant 
at West Frankfort, Ill. 





Processing Coal in Knowles Coke Oven 


By R. S. McBRIDE 


Editorial Representative, Chem. & Met. 





Top of battery, showing coal larries, charg- 
ing holes, gas offtake and fuel gas main 


C INVERSION of low-value bituminous screenings 
to high-grade smokeless domestic fuel is the prime 
function of the Knowles coke oven as installed at West 
Frankfort, Ill., by Radiant Fuel Corp. Taking advan- 
tage of both low capital charges per ton of capacity and 
low operating expense, this installation accomplishes the 
economic beneficiation of almost waste fuel at costs that 
permit profitable operation. Clear evidence of the eco- 
nomic success is given in the fact that the first plant 1s 
shortly to be more than doubled in capacity. 

As operated at present, the plant consists of ten sole 
flue ovens with accessories for coal handling, coke dis 
charge and sizing, and gas-handling facilities with essen- 
tial byproduct recovery apparatus. As enlarged, there 
will be 25 ovens of the same type, but no other important 
changes in the plant characteristics. 

The coal used is fine screenings, the part of the mine 
production which passes through a ;y-in. screen at the 
Old Ben mines. The products are a domestic coke, 
called Carbonite, coke fines, tar, and surplus gas. Ini 
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tially, no ammonia or light oil re 
covery is planned; but a sal am 
moniac plant is in contemplation 


and, when economic conditions 
justify, light oil facilities may be 
added. 

The fine coal as received is 


dumped into a railway-track hopper 
and carried to the coal storage bin 
over the ovens without any prepara- 
tion or further crushing. The oven 
bin provides storage for 110 tons 
of coal and is equipped with four 
draw-off gates at the bottom for 
charging the larry cars. 

The Knowles oven processes a 
layer of 10 to 12 in. of coal, spread 
on the silica-brick floor of the oven. The plastic zone 
formed first during coking travels upward through the 
coal mass during the entire period of carbonization. The 
products of destructive distillation and the moisture of the 
coal rise through the unsoftened coal and are thus not ex- 
posed to aftercracking as are the products in a typical 
vertical coke oven of the usual high-temperature type 

To some extent volatile tarry matter evolved from the 
plastic zone recondenses in the raw coal above. This, 
it is believed, tends to increase the coking power of fuels 
which otherwise would be feebly coking. The result is 
a high-strength, more rugged coke from mid-continent 
bituminous than is usually prepared in the standard high- 
temperature ovens. This, however, is gained without 
the disadvantages of graphitization which comes from 
secondary cracking of hydrocarbons while in the vapor 
state, a reaction inevitable with both vertical retorts and 
standard coke ovens. Greater yields of light oil and of 
the tar-acid constituents of the tar are also achieved by 
this method. 
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» Pusher side of battery, showing 
door mechanism, coal-leveling 
and coke-discharging equipment 


Heating is accomplished by burning some of the oven 
gas in the flues immediately under the oven floor. The 
heating system is duplicated on the two ends of the oven 
permitting reversals of gas, air, and exhaust-products, 
just as in the high-temperature oven. 

The evens are fired from alternate sides during suc- 
cessive 30-min. periods. The gas flame is stretched out 
as long as possible in order to give uniformity of heating 
along the length of the oven floor. This is accomplished 
by reducing primary air and feeding secondary air at 
several points along the sole flue. During reversals, the 
e recuperator action of the refractory checkerwork of the 
n flues functions just as in the more elaborate checkerwork 
on of a high-temperature oven. Waste heat regenerators 
ns are provided for each flue, located directly underneath. 
he The waste flue gases leaving these regenerators enter 

the stack at a temperature of 450 deg. F. to 500 deg. F. 
‘6 The carbonizing temperature is approximately 2,500 Quenching of coke 
er leg. F., measured in the sole flue. The coke produced, during discharge 
‘is therefore, has strength and ruggedness comparable with 
ra- : ordinary high-temperature coke. Because the secondary 
en | cracking of tar and oil vapors has not occurred in the 
ns midst of the coke after formation there is no graphitiza- 
ur . tion of the surface of the coke. The Carbonite, there- 





Construction details of the Knowles coke oven as installed at West Frankfort, Ill., by the Radiant Fuel Corp. 
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fore, has combustion characteristics somewhat like low- 
temperature coke, notably ease of ignition and facility 
for supporting combustion at moderate fuel-bed tem- 
peratures. It appears that this distinctive combination 
of the advantages of high-temperature and low-tempera- 
ture coke results primarily from the system of car- 
bonizing the coal from underneath, instead of from both 
sides of the oven as is common. 

The raw coal to charge an oven is introduced through 
eight charging holes in the top of the oven by four 
larry cars, each having two discharge hoppers. The 
eight cone-shaped piles on the oven floor are spread 
into a uniform layer by running the pusher arm, with 
pusher head removed, over the mass after charging but 
before closing the end doors of the oven. A charge 
consists of approximately 5 tons of raw coal spread 10 
to 12 in. deep on the floor of the oven which is approxi- 
mately 30 ft. long by 74 ft. wide, inside dimensions. 

, Normal coking time for Illinois coal is 10 hr. per 
charge. Raw coal used here has approximately 10 per 
cent by weight of moisture as charged to the oven. 
The rate of progress of the plastic zone through the 
,coal mass during carbonization is approximately 1 in. 
per hr., the same rate as the total coking speed found 
most desirable for the processing of this Mid-Western 
type of coal when heated from two sides in typical 
high-temperature ovens. 

After complete carbonization of a charge the coke 
is pushed from the oven by a ram into a pan-like re- 
ceiving device where it is quenched. The receiving pan 
contains about one inch of water when pushing com- 


receiving tray nearest the oven furnishes additional 
water to speed up quenching. Any hot spots which 
remain are hosed down at the coke wharf onto which 
the coke is emptied by merely tilting the quenching 
pan. From the wharf a chain conveyor draws the coke 
to a single roll crusher from which it is conveyed by 
belt to the coke screening and loading plant. Three 
sizes are prepared—furnace, pea, and breeze. 

Gas and vapors driven off during carbonization are 
collected through an offtake into a crude-gas main on 
top of the battery, substantially as in the customary 
fashion for high-temperature ovens. The gas pressure 
inside the oven is maintained at about atmospheric pres- 
sure by the exhauster pulling through a mushroom- 
type damper, with butterfly valve control having pre- 
cision of 0.02 in. of water pressure. The exhauster 
pulls the gas directly from the raw gas main and pushes 
it through shaving scrubbers for removal of tar, thence 
into sulphur-removal equipment. 

A small Seaboard liquid-purification tower removes 
the bulk of the sulphur; it is followed by an oxide box 
for removal of the traces not economically removed in the 
liquid purification unit. The purified gas then enters 
the 50 M cu.ft. storage holder. Fuel gas for heating 
the battery is drawn from the lines after tar removal 
but before sulphur purification, since this heating gas 
can be used with full success even though carrying the 
normal raw-gas sulphur content. The surplus gas pro- 
duction is sold for public utility distribution in a group 
of nearby towns. It is pumped from this works at 
high pressure by gas-engine driven compressors. 
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an open concrete tank in which gravity separation from 
contained water is accomplished. The tar of 1.10 sp.g. 
readily settles to the bottom and the water overflows 
into a sump from which it is pumped for re-use in the 
cooling tower. This re-use of the water minimizes the 
water requirement of the plant and also prevents stream 
contamination by tar or oil should any escape from the 
water-separating mechanism. 

The tar which normally runs about 2 per cent of free 
carbon and is very fluid at normal temperature is heated 
in the separating tank by submerged steam coils to 
reduce the entrained water. It is usually feasible to 
reduce the moisture content to 2 per cent or less before 
it is loaded into tank cars for shipment. No tar refining 
is practiced at this plant at present. The oven gas is typi- 
cally of 500 B.t.u. per cu.ft. The tar, averaging 9 to 10 
gal. per ton, contains 30 to 35 per cent of tar acids, more 
than double that typical of high-temperature tar. 

An interesting special feature of the West Frankfort 
plant is the extensive use of small automobile engines 
for driving the various types of equipment. This sort 
of motive power was selected, of course, with modified 
carburetor equipment, in order to demonstrate the use- 
fulness of the surplus gas for internal combustion engine 
use. Automobile engines are used on the pusher, quench 
car, as well as for stationary equipment with convey- 
ors, pumps, exhausters, fans, and so forth. Of course, 
the engines on moving equipment, such as pusher and 
quench car, utilize benzol drip and gasoline, not gas. 
This, it is contended, well demonstrates the usefulness 
of low-cost, light-weight, internal-combustion engines as 
a source of plant power. 

The operating force for the enlarged plant of 25 
ovens will normally consist during each shift of a fore- 
man and four men on the ovens and screens, one byprod- 
uct operator; and one mechanic. In addition there 
will be, on the day shift only, two men for unloading 
coal and miscellaneous work around the yard; one chief 
mechanic ; one chemist; one clerk and storekeeper ; and 
a superintendent. With this force the manufacturing 





cost is reasonably low, although it may be slightly higher 
per unit of coal handled than for large-capacity plants 
of standard byproduct ovens. 

In general the equipment is intended for use in asso- 
ciation with coal mines for the processing of surplus 
fines. On this basis low investment cost is a prime 
requisite, especially because small throughputs would be 
normal in such locations. The design has another dis- 
tinct advantage for such installations in that the ovens, 
because of simple refractory construction, can be shut 
down and started up again with much greater flexibility 
than with typical high-temperature equipment. The 
builders believe that they have nearly the same flexibil- 
ity as a steam boiler installation, because the brick work 
is similar to that involved in a boiler setting, except 
for the limited amount of silica construction in the sole 
flues and oven floor. 

The capital investment required for the Knowles oven 
plant is considerably less than half of that necessary 
for a high-temperature installation of comparable capac- 
ity, it is estimated by H. A. Brassert & Co., engineers 
who control the patents for this process. The simplicity 
of oven refractory construction is one important factor 
in the low capital unit cost. An important economy is 
also achieved because of the relatively small unit quan- 
tities of coal and coke handled at a time which permits 
lighter construction of charging, pushing, and quenching 
equipment. 

The operating expense for the Knowles oven plant 
is perhaps a trifle higher than for big ovens per unit 
of coal processed, because of the small unit quantities 
of fuel handled per charge. In the aggregate, however, 
the total of capital and operating expenses makes profit- 
able the operation of small tonnage coking plants on 
screenings which would otherwise be marketed at a 
low price. Assuming these screenings are available at 
the coking plant at $1.00 per ton or less, the mine oper- 
ator can convert them to a smokeless product having 
a value higher than even the domestic sizes of coal, and 
one for which there is a growing demand. 





Blue Asbestos for Protection 


LUE ASBESTOS has been used in this country for 

many years but to a limited extent. It is said that 
this material is much more generally used in European 
countries. It contains 4 per cent water of crystallization 
an! 40 per cent magnesia. The blue material is a sodium- 
iron silicate, while the white is a hydrated magnesium 
siicate. The differences in chemical composition result 
in differences in tensile strength, heat and acid resistance 
oi the two materials. 
ecause of its high resistance to heat, plus its acid re- 


sist ince, the blue asbestos makes a desirable heat insula- 
tion for use around acid plants and other places where 
aci’s are likely to come in contact with the insulating 


material, 

the production of hydrochloric acid, it is said to be 
Customary in Europe to pack the towers with blue as- 
bestos in the form of rope with a lightbraided jacket, 
iin fiber. Chimneys handling the fumes of corrosive 
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acids are likewise packed. It is important to remember 
that almost all acid and alkali plants handle their product 
with pumps, and that these pumps are almost uniformly 
packed with packing made from a blue asbestos base. 

In the filtration of acids and alkalis it is said that blue 
asbestos cloth may be used. This cloth is little affected, 
is extremely strong, and can be woven so tightly that 
it is possible to dispense entirely with filter aids. In the 
production of hydrogen peroxide and chromic acid blue 
asbestos yarn is utilized to prevent the electrodes from 
making contact. 

Blue asbestos is used in nitric acid plants as a cement, 
a putty and a packing. A soft putty for joints contains: 


White asbestos powder 20 parts 
Blue asbestos fiber .10 parts 
China clay ..10 parts 
Fg ey eee . .20 parts 


A cement for nitric acid plants contains : 
Blue asbestos powder, and sodium silicate 1.5 Tw. 











Motors 


for 
SEVERE SERVICE 
















Rarely are electric motors subjected to more severe 
service than under the dusty, corrosive conditions 
found in most chemical plants. The accompanying 
illustrations, showing a number of Westinghouse 
motors in operation at the Natrona Works of Pennsyl- 
vania Salt Manufacturing Co., demonstrate the sort of 
endurance required of chemical-plant electrical equip- 
ment. 













Except for one year when 

it was on different service 

in the same plant, this 

motor has driven a pump 

in the HCI department 
since 1908 


Although coated inside and out 
with sulphur dust, this motor has 
driven a sulphur burner continu- 
ously since 1929 without damage 
to the insulation 


These motors drive sulphuric acid 

pumps; the one in the foreground 

has operated for seven years with- 

out insulation failure; the other 

shows no corrosion after a year’s 
service 
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Below: This motor, in 
service since 1913 in 
the saltcake plant, has 
never required repair 
despite high humidity 
and much saltcake dust 
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After five years’ service driving pumps in the chamber 
sulphuric acid plant, this group of motors, equipped with 
sealed sleeve bearings, has not required rewinding or 
bearing replacement 


Above: Since its installation in 1926, this 

motor driving a magnetic separator for 

kryolith has required no maintenance; 

this, despite the fine, abrasive character of 
the dust 






















Left: No maintenance since 
rewinding in 1927 is the 
record of this bauxite 
crusher motor which had 
previously served for 14 
years in the caustic plant 






With 14 years’ 
service on a pyrites 
crusher, four in the 
power house and 
eight on a high- 
speed fan, this 
motor has needed 
repair only twice 


Despite bauxite dust this con- 
, : veyor motor installed in 1912 
eu has had no maintenance record 
since a rewinding in 1914 
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What of the Future for 


Chemical Engineering Graduates ? 


By ANTHONY ANABLE 


The Dorr Co., Inc. 
New York, N.Y. 


Cen ICAL ENGINEERING graduates of 1935, 
more than a thousand strong, are taking their leave 
from the college campus this month. During the coming 
weeks, with sheepskin in hand, with much theoretical 
know!edge, but with very little practical experience, they 
will knock for admission on, the portals of industry. 
What does the future hold in store for this hopeful 
throng? What will be their rank in the salary scale, 
compared with that of their classmates trained in other 
branches of engineering? Do their best opportunities lie 
with the big chemical companies or with the smaller 
ones? And in a vast field such as the process industries, 
with last year’s output valued at $6,595,000,000, what are 
the chemical engineer's chances, compared with those of 
other types of engineers, of attaining a position of execu- 
tive leadership? Finally, in this technological world of 
ours, where all functional lines of business are feeling 
the effect of technically trained minds, what branch of 
industry, seemingly unrelated to chemical engineering, is 
offering new and gainful outlets for chemically-trained 
men ? 

To secure a clew to these questions, which today are 
uppermost in the minds of thousands of young men, one 
might go to the Massachusetts Institute of Technology, 
where the records of 134 chemical engineers, of a group 
of 161 graduates, are to be found in the files of Prof. 
Erwin H. Schell, head of the Department of Business 
and Engineering Administration. There, in tabular and 
graphical form, rest the statistics on men graduated over 
a period of 14 years—what they did at school, scholas- 
tically, socially, and administratively; what they subse- 
quently accomplished in industry; and, rare indeed, the 
correlation between success at school and later success 
in business. 

But before delving into these archives, let us examine 
briefly the men as a group, the scholastic fare of which 
they partook these four years, and the practical philos- 
ophy underlying the “administratively-trained engineer” 
concept of which Professor Schell has become the recog- 
nized exponent. For, after all, about 30 per cent busi- 
ness, economic, and cultural courses were mixed with 70 
per cent technical, all of which introduces a departure 
from the norm of chemical engineering education. 
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YEARS AFTER GRADUATION 


Chemical engineering graduates out-distanced their 
classmates in mechanical, electrical, and civil engi- 
neering from the start 


Behind it all lies an observation, made in 1913, that 
many engineering graduates do not follow their profes 
ions but become engaged in commercial and managerial 
pursuits. From this was conceived the idea of a new 
course, the aim of which was to furnish a broad founda 
tion for ultimate administrative positions by combining 
with engineering training, instruction in business 
methods. Superimposed on a chemical engineering cur 
riculum was an eight-point program in the fundamentals 
of administrative problems—economics, business meth- 
ods, finance, law, marketing, production, accounting, 
labor relations. 

From 1917 through 1930, 1,010 men were graduated 
in business and engineering administration. Of these, 
711 majored in mechanical and electrical engineering, 
138 in civil engineering, and 161 in chemical engineering 

Complete records are available on 134 of these 16! 
chemical engineers. The diagram indicates the tren 
the vertical, black column denoting the total graduates 
accumulative, and the white line the number taking thx 
chemical engineering option. As a group all of thes 
men showed a responsibility trend into executive wo! 
as shown in a chart which appeared in an earlier artic 
on this subject (See Chem. & Met., Vol. 40, p. 84). 

All indications point to chemical engineering being 
comparatively lucrative branch of engineering. T 
chemical engineering graduates out-distanced their clas 
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nates in mechanical, electrical, and civil engineering 
ractically from the start. All started out together at 
alaries averaging $1,500 a year and ran substantially 
neck and neck until the end of the second year, earning 
then about $2,000. From then on the chemical engineers 
pulled ahead, although, strangely, all groups drew to- 
‘ether again on an even footing at the end of the twelfth 
ear, at the $6,500 a year mark. 

The thirteenth year shows the first effect of the de- 
pression. In this, as will be seen, the chemical engineers 
suffered much less than the other engineers. Appa- 
rently, after the first wave of salary slashing, industry 
took renewed courage and increased compensation liber- 
illy the next year. And a great year it must have been 
for the chemical engineers whose salaries skyrocketed to 
almost $10,000, fourteen years out of college, against 
$6,500 for the average graduate. 

Let it be understood, however, that these last salary 
levels were those of the early part of a depression that 
many thought was merely a “psychological one” with 
“prosperity waiting just around the corner.” A highly 
fitting sense of propriety has impelled the faculty not 
et to query its graduates on their salaries since 1931. 























NUMBER 























Graduates of Business and Engineering Administration. 
White line indicates students taking chemical engi- 
neering. Totals are cumulative 


Still, indications are that the chemical engineers fared 
better than the others just as their industry did in com- 
parison with other heavy industries. 

Chemical engineering pays well compared with the 
older branches. Probably this is because it is a rela- 
tively new industry, led by relatively young executives 
who realize the value of the educational advantages which 
have come since their undergraduate days. Furthermore, 
a bright young mechanic, an intelligent electrician, or an 
ambitious contractor may educate himself to hold down a 
position of mechanical, electrical, or civil engineer, but a 
chemical engineer must have technical education and 
seldom rises from the ranks without it. 

_ A big company or a small one, which should I enter? 
This question has always enlivened campus conversation 
during the weeks before graduation. Like a two-horned 
dilemina, the large company too often means financial 


- 


june, 1935—-CHEMICAL G METALLURGICAL ENGINEERING 


security coupled with personal obscurity, while the small 
company means a bit of a gamble on future security, but 
a chance to demonstrate ability quickly and stand out 
boldly from a relatively small crowd. 

Large chemical companies, not medium sized or small 
ones, claimed the greatest percentage of chemical engineer- 
ing graduates. The trend to employment by large com- 
panies was much more pronounced in the case of the 
chemical engineering graduates than in the cases of their 
mechanical, electrical, and civil engineering classmates. 

The terms “big,” “medium” and “small” as used here 
require some explanation, for in this study size was not 
measured by the usual indices, such as capitalization, 
sales volume, or dividend disbursements. Classifications 
made on such bases as these did not break the companies 
down as desired, namely, according to types of manage- 
ment. As used in these studies the term “small com- 
pany” means a proprietorship, a concern centering 
around one individual, who owns it and personally directs 
its every activity. A “medium-size company” denotes an 
organization, the operation of which is centralized in a 
few strong hands. The family spirit prevails and the 
stock is closely held. The “large company” is one in 
which operation is decentralized at a number of different 
plants. 

Big companies not only attracted chemical engineering 
graduates more than other engineering graduates, but this 
lead was true year by year for fourteen consecutive 
years after graduation and became more pronounced as 
years went on. Chemical engineers, initially employed 
by medium-size and small companies, tended in later 
years to shift their allegiance to the larger organizations. 


Chemical engineers obtained positions as minor 
executives more rapidly than civil, mechanical or 
electrical engineers 
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To be sure, the fourteenth year after graduation does 
show a trend in the opposite direction, probably an ab- 
normal one induced by uncertain economic conditions. 
Significantly, the 32 per cent of the chemical engineers 
who started with large companies grew to 40 per cent 
at the end of the fourteenth year, while the 20 per cent 
of other engineering graduates who started with large 
organizations shrunk to 14 per cent over the same period. 

Chemical engineers tend to ally themselves with big 
concerns : mechanical, electrical, and civil engineers with 
smaller ones. This, on its face, would undoubtedly af- 
fect the relative rates of induction into positions of 
administrative responsibility. And this definitely proved 
to be the case upon scrutinizing the statistical data. 
Chemical engineers tended to advance more rapidly than 
their classmates in securing minor executive positions but 
were slower in becoming major executives. 

In the fourteenth year, it would appear, that a full 70 
per cent of all engineering graduates had attained the 
rank of major executives, while the same was true of 
only 20 per cent of the chemical engineers. On the other 
hand and in the case of minor executive positions, the 
chemical engineer after 14 years showed a 40 per cent 
coverage against 15 per cent for the entire group. 

At first glance these comparative figures might be con- 
strued as evidence that chemical engineering graduates 
as a class possess executive qualities to a lesser degree 
than other graduates. This, however, is far from being 
the case. It has already been shown that the chemical 
group led all other groups in salaries earned and further- 
more that they sought employment in large companies 
to a greater degree than the other groups. Consequently, 
it would appear that the answer lies in the fact that the 
minor executive in a large company has as much, if not 
more, administrative authority as the major executive in 
the small organization. Title held means nothing. Re- 
sponsibility assumed is a far better index of executive 
ability. 


Dominant Functions of Chemical Engineers 


With salary ranges well crystallized and with a clearly 
evident trend into minor executive positions in large 
companies, one might seek the dominant functions being 
performed by the chemical engineers. In the early years 
after graduation, the largest classification into which all 
of the engineering graduates fell was a classification 
called “engineering specialists”—technical supervisors, 
engineers, designers, research and development workers, 
and so forth. But even in this group, where one would 
expect to find chemical engineers strongly represented, 
the chemical graduates year after year, with but one 
exception, lagged behind the others. By the fourteenth 
year, the per cent of chemical engineers engaged in 
purely specialized pursuits had practically reached the 
vanishing point in contra-distinction to the mechanical, 
electrical, and civil engineers. 

But it was in the function of selling, including adver- 
tising, publicity, sales promotion, and the allied functions 
of modern merchandising, that the chemical engineering 
influence proved to be exceptionally strong. From the 
seventh year after graduation on, the chemical engineers 
placed proportionately more men in sales work than the 
other groups, ending up the fourteenth year with 20 per 
cent in sales, against 7.5 per cent for the others. 
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Marketing, after all, is said to have eclipsed produc- 
tion in recent years as the major problem of industry 
Many hold it to: be axiomatic that one can make almos' 
anything one can sell. So selling has undergone a revo 
lutionary change, particularly technical selling, and ha 
drawn to its ranks an entirely different type of man 
Thus, with an increasing demand for chemical engineers 
in selling it would appear that these men have acquired 
certain techniques in their formal educations that have 
given them a correct approach to the problem of mer- 
chandising. 

Technical training does inculcate a “humility before 
the truth” as represented by the known facts of science. 
It conditions its men in a state of mind that instinctively 
reverts to known data, analyses and tests before drawing 
a conclusion or embarking on a course of action. In the 
past too much selling and advertising has been planned 
on guesswork and upon conjectures as to what the men- 
tal reactions of customers may be under certain supposed 
conditions. Therefore, may it not be true that the de- 
mand for chemical engineers in selling is due directly or 
indirectly to a refreshing new factual approach they 
bring to a function which has outgrown the hit-and-miss 
practices of the past? 


Industrial Absorption 


When we speak of the chemical industries today we 
are accustomed to think of a broader group, the process 
industries. In 16 of the process industries these grad- 
uates are represented as follows: Chemicals, 26; foods, 
15; rubber, 12; textiles, 12; pulp and paper, 9; petro- 
leum, 7; rayon, 4; soap, 3; pharmaceuticals, 2; leather, 
2; gas, 2; explosives, 1; gelatin, glue, and adhesives, 1 ; 
lime and cement, 1; paints and varnishes, 1; sugar, 1 ; 
miscellaneous, 14; other work, 43; no data available, 5. 

Of the 43 men engaged in other work, the largest 
number, 15, are in the investment business. Ceramics, 
coke, fertilizers, glass, oils and greases, and other process 
industries not mentioned are not represented. 

Thus, the data compiled by Professor Schell and his 
associates serve as straws in the wind, giving perhaps a 
clue to what the future holds for this year’s graduates in 
chemical engineering. The group studied was, to be sure, 
a small one, 161 men. But its value lay not so much in 
mere force of numbers, but in the completeness of each 
individual performance record, the care taken in their 
correlation and the spirit of confidence between instruc- 
tor and student which is reflected by a more than 80 per 
cent return on all questionnaires. 

But, after all, can one draw any definite conclusion 
from such data as these, involving only a little over a 
hundred men, all educated at a single institution of learn- 
ing with their formal instruction in chemical engineering 
somewhat altered by an induced preoccupation on the 
commercial phases of industry as distinguished from the 
technical? Truthfully, the answer is no. Still, it ma) 
reasonably be expected that the hypothetical career of the 
hypothetical median man of this group, constructed from 
group averages may be of value as one element among the 
many from which a trend may be predicated. So let's 
have a look at the statistical set-up of this nebulous aver 
age special course chemical graduate. 

At the age of about 22 he graduates with a training 
in all but the most advanced courses in chemical eng! 
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neering plus a well-balanced ration in business and eco- 
nomic subjects. If he has been an above-average student 
and has broadened his outlook by freely engaging in 
extra-curriculum activities, the chances are that he'll 
advance faster and go further than his less socially- 
inclined classmates. Time and effort expended on teams, 
publications, societies, committees, and campus politics, 
far from doing him harm will probably do him no end 
of good in adjusting himself happily to business situa- 
tions. 

The chances are 3 to 1 that he will go into one of the 
process industries, most likely chemical manufacture, 
foods, rubber, textiles, or pulp paper. If he happens to 
be one of the 1 out of 4 who forsake engineering en- 
tirely, he probably will go into investment banking, where 
his particul: ir mental training will stand him in good 
stead. 

No matter what he decides to do for a livelihood, he is 
an odds-on favorite to make more money than his class- 
mates schooled in the older branches of the engineering 
profession. He has a definitely better stock in trade to 
merchandise to prospective employers and he probably 
will eventually get into the merchandising side of what- 
ever industry he enters. 

He may start out in a small, one-man proprietorship. 
He may begin with a medium-size company closely con- 
trolled by a small group of men. But, by the law of 
averages, he will probably settle down in a relatively 
large corporation with widely distributed ownership, 
where administration and production are geographically 
separated. His official title presumably will be that of a 


minor executive for many years. Still his responsibilities 
will be considerable and will equal or exceed those of 
many of his classmates who rapidly acquired high-sound- 
ing titles in small concerns where responsibilities on a 
purely quantitative basis are necessarily limited. 

Fifteen years or so after graduation, our hypothetical 
median man may look back on college from the detached 
viewpoint of industry and ask himself what it was all 
about and what was the most valuable thing gained from 
a four years’ battle with the books and beakers. A dozen 
men did just this last winter at a meeting with their 
former instructor. Chemical engineers and executives, 
bankers, merchandisers, no two engaged in the same 
branch of industry, but all with the same formal educa 
tion, came to substantially the same conclusion. And 
that conclusion was that their education had given them 
a certain state of mind or industrial philosophy that out- 
weighed any specific subject or course. 

First and foremost among the elements composing 
this so-called industrial philosophy came ‘“‘a humility be- 
fore the truth’—in essence an engineer’s abiding faith in 
cold facts, be they related to technology or to the practice 
of business. Next came “logical deduction,” the scien- 
tist’s habitual skillful wielding of these facts in reaching 
his conclusion. And finally followed “a sense of stew- 
ardship”’ which resolves itself into a feeling of moral 
awareness of the responsibilities and obligations of ad- 
ministrative leadership. 

Appreciation is expressed to Professor Schell for access 
to the data presented in this article and the loan of the 
charts reproduced in it. 





Purdue Surveys Its Graduates 


HE PRINCIPAL FINDINGS of an exploratory 

survey of the occupational experience and earnings 
of the graduates of Purdue University from 1928 to 
1934 inclusive have recently been completed. Primarily, 
this exploration was undertaken to ascertain certain facts 
by which graduates of the University might in part, at 
least, measure their chances for careers that included 
economic survival. As the items of information for 
individuals have been brought together, it becomes clear 
that similar studies by a number of institutions might 
furnish some guidance for the educational planning for 
the years immediately ahead, as President Edward C. 
Elliott states in the introduction to the report. 

The data, collected and analyzed, involve a 
group of 2,140 graduates. Information was 
furnished by over 85 per cent of the members 
of this group. Of these recent graduates 9.9 
per cent obtained their first employment prior 


than two-thirds of those gainfully employed were engaged 
in activities for which they were specifically trained by 
the University. 

So much for the group as a whole. Employment data 
and average salaries for chemical engineering graduates 
from Purdue are given in the accompanying table. It 
may be noticed that nearly every one of those graduat- 
ing prior to 1932 were employed at the time of the sur- 
vey. However, the members of the class completing 
their college work in 1932 did not fare so well, nine per 
cent were unemployed. While the graduates of the 
following year were all employed. Sixty-two per cent 
of the chemical engineering graduates for the six years 
were at work related to this branch of engineering. 


Employment Data and Average Salaries of Chemical Engineering 


Graduates From Purdue University 
1928 1929 1930 1931 1932 1933 1934 


' we No. of quest: i 15 
to graduation ; 63.4 per cent within three months ge questionnaires delivered > bs s & 8 2 
aiter graduation. In other words, 73.3 per cent ee np egg oe: or: 
found employment before the end of three Percentage permanently em- 
—"s es occas atte ies 100 95 95 70 80 64 42 
months after graduation. Percentage temporarily em- 
- . - . 5 
1 the autumn of 1934 when the information —_ ; ad 7 26 38 


Percentage professionally em- 


was collected, 91.3 per cent of the entire group mw... erry a 56 oe 679 3 65 8 52 


uncer consideration were employed—89 per cent 
gaintully, and 2.3 per cent represented by 100 
usewives and 19 graduate students. More 
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or ne relationship to course 
taken in University. ... 44 44 21 47 42 17 48 
Average beginning annual sal- 
ary 
Average annual salary in 1934. $2,125 $2,020 $1,838 $1,490 $1,325 $1,290 


$1,710 $1,970 $1,755 $1,300 $1,135 $1,225 $1,138 
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Distiller Profits 


Flow diagram 
Reich purification process 
and York low-pressure 
production cycle 


From Solid Carbon Dioxide 





showing 


By W. N. NEIDIG 
Mechanical Engineer 
York Ice Machinery Corp., Brooklyn, N. Y. 


N INTERESTING EXAMPLE of a modern 
plant for the recovery of waste fermenter gas and 
the production of solid and liquid carbon dioxide has been 
furnished in the recently completed carbon dioxide plant 
of the New England Alcohol Co., of Everett, Mass. 
This company gave careful consideration to increasing 
its revenue by the utilization of all byproducts, a prob- 
lem to which the distillation industry is paying much 
attention at the present time. In the design of this plant, 
special attention was given to the quality of the product, 
economies of production, ease of operation during con- 
tinuous operation as well as during off-season low de- 
mand periods, and provision for future expansion. 
Equipment has been provided for collecting carbon 
dioxide gas from the fermenter tanks and for scrubbing 
and washing the gas; the Reich process is employed for 


Dry ice is produced in blocks which are weighed individually on a dial 
scale on the wrapping table adjacent to the snow press 
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deodorizing and purifying the fermenter gas, and the 
York low-pressure process in the production of solid 
carbon dioxide. A separate building, especially designed 
for manufacturing and handling solid and liquid carbon 
dioxide, is equipped with complete facilities for packing, 
storing, and shipping these products. 

A most rigid and careful investigation of all processes 
and equipment used in the plant was first undertaken to 
insure a quality product at low cost and with a minimum 
capital investment. These investigations resulted in the 
selection of'a single, carefully balanced production unit, 
operated by a high-efficiency, constant-speed synchro 
nous motor with all accessory equipment designed to 
function at maximum efficiency at the rated capacity of 
the compression unit. Operation should always be at the 
rated capacity, as this is the condition offering maximum 
economy of power consumption, op- 
erating labor and so forth. 

\ total connected load of 199 hy 
is required by the ten motors driving 
compressors, pumps, and the like ; as 
some of these motors are for inte: 
mittent operation only, the averag: 
power consumption is considerabl) 
below this figure. The entire plant 1s 
handled by two men per shift, one 
machine room operator and one snow 
press operator; the latter wraps thi 
solid carbon dioxide and packs it 
portable shipping containers. Shi 
ping and loading is done by the dis- 
tillery shipping crew which devotes 
several hours each day to this work, 
while repairs and maintenance art 
taken care of by the regular employ- 
ees of the distillery. 

The equipment used in the produc 
tion of solid carbon dioxide has 
initial daily capacity of 20,000 
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with handling equipment and gas purification machinery 
installed for increased capacity. Arrangements have been 
made for future expansion multiples of 20,000 Ib. daily 
capacity. 

The industrial alcohol plant, built by the Lummus Co. 
in 1934, is a modern plant for producing ethyl alcohol 
by fermentation of black strap molasses, at the rate of 
8,000 gal. of 95 per cent alcohol per day (Collins, 
Chem. & Met., vol. 41, p. 171, 1934). The ferment- 
ers are of the closed type, constructed of ingot iron 
with pipes arranged for carrying off the carbon dioxide 
gas formed during fermentation. Six fermenter tanks, 
operated on a complete cycle of 72 hr. for each, are ar- 
ranged for progressive steps of charging, fermenting, 
emptying, and cleaning. Two fermenters are charged 
per day, with 12-hr. charging periods, wort and yeast 
being introduced simultaneously. Fermentation starts at 
once and has progressed an average of 6 hr. by the time 
the fermenters are filled ; it is continued for an additional 
44 hr., making a total fermentation of 50 hr. The emp- 
tying period is 12 hr., 4 hr. being allowed for cleaning. 

Fermenter tanks are equipped with gas pressure con- 
rols, observation ports, and piping for leading the raw 
gas to the scrubbers of the purification plant. Controls 
are centralized, allowing the operator stationed on the 
control gallery to regulate conveniently the flow of gas 
from the fermenters to the gas purification process. All 
fermenter tanks are equipped with gas sampling lines 
leading to a central point on the control gallery, with 
sampling cocks arranged for convenient gas analysis. 
During the periods of starting or slowing down the opera- 
tor can readily determine the quality of gas, and is within 
easy access to control valves for throwing on or cutting 
out the tanks feeding the dry ice plant. This operating 
schedule insures a constant flow of 99.8 per cent carbon 
oxide gas to this plant. The fermenter tanks are oper- 
nder a slight static pressure sufficient to force the 
raw gas through the water scrubbers and into the near- 
by gasometer in the yard. 

production of merchantable solid carbon dioxide 


is principally determined by the operation of gas con- 
cent ng and purification process. A _ salable liquid 
carl dioxide must be completely colorless, tasteless, 
and e dry, without any trace of oil or other im- 
puri Applications of this product cover a wide range, 
irom « food product to a completely dehydrated refriger- 
ation cas (Jones, Chem. & Met., vol. 40, p. 76, 1933). 
Sin lid and liquid carbon dioxide are only different 
phase: of the same product, the specifications for the solid 
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variety are identical to those listed above for the liquid, 
with the additional requirement that the solid must be 
manufactured in dense, hard, “white” blocks, of granu- 
lar structure, so that the product may be sawed in thin 
wafers and small pieces without any waste resulting from 
brittleness or irregularities in shape. 

A purification process which continuously delivers gas 
with 99.8 per cent, by volume, of carbon dioxide, free 
from odors or impurities that will impart objectionable 
qualities to the product, and a process which delivers a 
gas having no objectionable action on the compression 
and manufacturing equipment,’is required for making a 
high-quality solid or liquid carbon dioxide. The Reich 
process for deodorizing and purifying carbon dioxide gas 
was licensed to the New England Alcohol Co. ; as oper- 
ated in this and several other licensed plants it completely 
fulfills these rigid requirements. Cost of chemicals con- 
sumed in this purification process is less than 20c. per 
ton of solid material produced. 

The first step in the process, which is carried out in 
the fermenter house, consists of three stages of water 
scrubbing, in two towers designed for the total capacity 
of the fermenter station. Each tower is equipped with a 
separate circulating pump so arranged that the water is 
moved progressively through the towers, in countercur 
rent with the flow of gas, to pick up entrained alcohol, 
otherwise carried off in the waste gas; the water dis 
charges to the molasses dilution tank from which the 
alcohol is returned to the distillation process and recov- 
ered. The quantity of alcohol normally lost with the 
waste carbon dioxide gas from open-type fermenter 
tanks is estimated to be about 1 per cent of normal pro- 
duction, or about 80 gal. of 190 proof alcohol per day 
ina plant of this size. The operation of the water scrub 
bers is continuous and automatic. 

The gasometer is the water-sealed type of gas con 
tainer, and has a capacity of 4,000 cu.ft., which is about 
a 30-min. supply for the production plant. This instru 
ment is of electric welded construction and is equipped 
with purging facilities, safety blow-off, and automatic 
water-heating attachment for winter operation. From 
the gasometer the washed gas is compressed to 75 Ib. 
pressure and led to the second stage « 
fication process. 


f the Reich puri 
The final deodorizing and purification 
operations are carried at this pressure. 

The second stage of the purification process consists 
of a bichromate, two sulphuric acid, and two neutralizing 
scrubbers, designed for continuous operation and 
equipped with facilities for charging under pressure. A 





2,500-gal. prime sulphuric acid 
storage with necessary appliances 
has been provided. A spent acid 
tank is also installed, with pump- 
ing facilities for moving the spent 
acid to the fermenter house, where 
it serves as an inverting agent for 
fermenter solution. This acid 
replaces acid originally purchased 
by the alcohol plant for this pur- 
pose. The acid is_ circulated 
through the scrubbers at a pres- 
sure of 75 lb. with two LaBour 
Elcomet pumps specially designed 
for this service. A third pump in 
stalled for charging prime acid to 
the towers and delivering spent 
acid to the fermenter house also 
serves as a spare pump for circu- 
lating sulphuric acid through 
either scrubbing tower. A La 
sour pump designed for 75-lb. gage pressure is used for 
circulating the solution in the bichromate scrubbing tower. 
This scrubber is fitted with a solution make-up tank and 
feed bottle for charging under pressure during continu- 
ous operation. 

The five scrubbing towers in the second stage of the 
deodorizing and purification process, designed for the 
total capacity of the fermenter station, are of welded 
construction with dished heads and ring-type floor sup- 
ports. All towers and vessels used in the purification 
process are constructed in accordance with the A.S.M.E. 
code for welded pressure vessels. The inside surfaces 
of these vessels, connections, and piping throughout the 
process are designed with special care to make them 
clean, smooth, and free from pockets which may provide 
points of infection or sources of tastes or odors. All 
connections are of the flanged type and all piping is of 
welded construction. 

Purified, deodorized, bone dry gas, which is absolutely 
essential for the smooth operation of the production 
equipment, leaves the second stage of the purification 
system at about 75-lb. pressure and is compressed to 
about 430 Ib. in the second stage compression cycle. At 
this pressure the pure gas is led to an ammonia cooled 
shell and York tube condenser where it is converted 
into a liquid. This liquid is cooled in liquid receivers 
located over the snow press; it is then led into the press, 
where it is subjected to a pressure of 2,000 Ib. and 
formed into 10x10x10-in. solid blocks, weighing 90 to 
95 lb. per cu.ft. 

The compression equipment is a duplex unit consisting 
of York vertical single-acting, semi-enclosed compressors 
driven by a 175-hp. constant-speed, 2,300-volt synchro- 
nous motor. This compressor consists of two cylinders 
on the first stage for compressing the gas from atmos- 
pheric pressure to 75 lb., and a second stage cylinder 
for final compression to 430 lb. A separate cylinder on 
the compression unit handles ammonia gas for the am- 
monia cycle used for cooling the carbon-dioxide con- 
denser and for dehumidifiers throughout the process. 
The compression unit is equipped with York partial by- 
pass controls, with the necessary gas coolers between 
stages. The ammonia cycle includes a York vertical 
open-type shell and tube condenser, outside the dry 
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Equipment arranged along two sides of a central aisle within con- 
venient access of the operator 


ice plant, and designed for the use of river water (salt 
water). This ammonia cooling system is automatically 
controlled with a York high-pressure, float-controlled 
system. 

The solid carbon dioxide plant is built on two levels, 
the machinery floor is about ground level, and the section 
of the building used for snow presses, storage bins, 
shipping, and so forth, is raised to convenient truck-level 
height for moving containers directly to trucks or rail- 
road cars. The machinery section of the plant is designed 
so that all of the equipment may be conveniently ob- 
served and controlled by one operator. All equipment 
including purification scrubbers, pumps, compressors, 
condensers, dehumidifiers, controllers, and other miscel- 
laneous equipment requiring observation and control are 
arranged along two sides of a central control aisle, within 
convenient access to the operator. Gas sampling and 
testing equipment is placed along this aisle and all tem- 
perature and pressure conditions throughout the process 
can be observed from it. 

Purification scrubbers and circulating pumps are sepa- 
rated from the compression equipment by a 5-ft. concrete 
wall on which is mounted the miscellaneous electrical 
starting and control equipment. The entire plant can be 
started or stopped from one operating point located on 
this wall. Access, for observation and control of the 
bichromate mixing tank and feed tank, sulphuric acid 
storage tanks and miscellaneous appliances on the top 
and sides of the purification scrubbers, is provided by 
“cat walks,” with easy access from the operating aisle. 

Dry ice is produced in blocks which are weighed indi- 
vidually on a dial scale on the wrapping table adjacent 
to the snow press. From this table the blocks are stored 
in portable insulated shipping containers holding approx- 
imately one ton each. These containers are designed for 
convenient handling with lift trucks or overhead crane 
A saw is provided for supplying the product in any s! 


Recessed in the floor of the elevated section of the 
building are the five insulated storage bins, designed fot 
holding the portable insulated containers. A_ speciall) 


designed electric crane lowers and raises these containers 
in and out of the pits and moves the heavy pit covers 
These covers are so arranged that containers can be 
stored on top of the bins. This arrangement provid 
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Shipping floor showing how the one-ton containers are handled. 
Storage pits on the right 


storage capacity per square foot of floor area twice that 
obtainable by the method in common use. By this pro- 
cedure the dry ice is not moved from the original insu- 
lated container until it is delivered to the consumer, thus 
eliminating shrinkage due to re-handling. The insulated 
shipping containers stored in insulated bins reduce stor- 
age shrinkage to a minimum during the seasons of low 
demand and intermittent plant operation. 

A quick-reading dial scale is recessed in the shipping 
room floor for weighing the filled container before ship- 
ment. The shipping doors are roll type and are arranged 
so that a truck can back up to the door opening and the 
container moved onto it with a lift truck. A shipping 
plattiorm is provided for moving shipping containers 
directly into railroad cars with lift trucks. 

In order to provide maximum flexibility for merchant- 
able products, facilities are installed for drawing the 


liquid carbon dioxide from the 
ammonia-cooled condenser to a 
receiver located above the bottle- 
filling dial scales, from which the 
liquid is filled directly into bottles. 
This equipment was installed as 
an incidental facility to the solid 
carbon dioxide manufacturing 
process, because a certain demand 
exists for the liquid product. 
There is, however, a growing 
tendency among bottlers of car- 
bonated beverages and many other 
consumers of liquid carbon di- 
oxide to install converting equip- 
ment and to purchase this product 
in the solid form, as a considerable 
saving is thus afforded. Another 
important advantage is the high- 
quality bone dry liquid thus ob- 
tained, as the solid carbon di- 
oxide production cycle is of a nature which permits 
no trace of moisture to be carried into the final prod- 
uct. Presence of impurities, and slight odors are also 
difficult to detect in the liquid product, while in the solid 
form any defect can be easily observed. 

A fireproof building, constructed of brick, steel, and 
concrete with a cement tile roof houses the plant. Large 
window space has been provided and the interior is 
painted white to provide a maximum amount of light. 
The plant was designed and built by the York Ice Ma- 
chinery Corp. under the supervision of Josiah B. Rutter, 
chief engineer of the New England Alcohol Co. The 
latter company furnished the carbon dioxide gas from 
their fermenter tanks and the site for the solid carbon 
dioxide production building. The York organization sup- 
plied the building, purification and all production equip- 
ment and turned over the plant to the alcohol company. 





Ford Uses Soya Bean in Plastics 


( HAS been known that soya bean derivatives enter to 
some extent into the manufacture of Ford cars and 
some of the processes involved were demonstrated at the 
Century of Progress Exposition. As the soya bean is 
known to be one source of furfural and as furfural can 
be combined with phenol to produce a moldable plastic, 
some have supposed that a resinous material of this kind 
might be involved. Efforts to secure the actual facts re- 
garding the nature of the plastics of this kind being em- 
ployed led to the following statement sanctioned by the 
F Motor Co. ; 
a first step in producing molded products from the 
SO ean, the oil, occurring in the dried bean to the 
extent of about 23 per cent, is almost completely extracted 
vents. A continuous process of extraction has been 


developed which gives a residual meal containing less than 
One per cent oil. The extracted oil is used as an important 
ingredient in baking enamels employed as body finishes 
anc as a core binder in the foundry. 
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“The dry extracted meal contains about 48 per cent 
protein, 6 to 8 per cent cellulose, and 38 per cent other 
carbohydrates. The production of molding plastics from 
this meal is based on the ability of protein to react with 
formaldehyde to produce a thermoplastic resin. 

“Production of the finer types of resins involves sepa- 
ration of protein from soluble carbohydrates. Some 
phases of this separation have not been completely worked 
out, so that resins of this type have not yet been put to 
commercial use. 

“Other types of resin have been produced by simulta- 
neous condensation of the proteins and phenol or urea 
with formaldehyde in the presence of the cellulose and 
carbohydrates. Considerable quantities of resins of this 
type have been produced and used in molding buttons 
for horns, gear shift level balls, light switches and igni- 
tion distributor covers. These products show strength, 


moisture resistance and dielectric properties comparable 
to the phenol-formaldehyde resins they are displacing. 
Much larger quantities of these resins will be used in the 
future as manufacturing problems are worked out and 
equipment is installed.” 












Developing Better Technique in 


Experimental Chemical Engineering 


EDITORIAL STAFF REPORT 


KTTER technique in the apph 
cation of the unit operations and 
processes of chemical engineering may 
well be expected of future graduates 
That this 
problem of laboratory instruction is o! 


of our schools and colleges. 


importance to the profession was evi 
denced by the well-attended confer 
ence of teachers and industrialists held 
in Wilmington, Del., May 16 and 17, 
under the sponsorship of the American 
Institute of Chemical Engineers Com 
mittee on Chemical Engineering Edu 





leads up to plant design as the ult: 
mate goal toward which the student 
strives. 

With the broader objectives thus 
outlined by chemical engineering edu 
cators of long experience, the discus 
sion turned to the more specific prob 
lems of design and equipment. Dr. 
Norman W. Krase of the University 
of Illinois set a high standard in his 
presentation of a plan for an ideal 
laboratory adequate for undergraduate 
instruction in the unit operations and 


cation. More than 150 participated in ' processes. A building to cost approx! 
the meeting and discussion of 17 Dr. Harry A. Curtis, chief mately $90,000 and housing experi- 
papers in the symposium on Chemical chemical engineer, Tennessee mental equipment valued at $40,000 


Engineering Laboratory 
Equipment and Use. 
Dr. Harry A. Curtis, chairman of 

the committee, and vice-president of the Institute, opened 
the discussion with a brief statement of major objectives 
for a chemical engineering laboratory course. Such in- 
struction, in his opinion offers the best means of devel 
oping 


Design, 


1. That measure of skill in engineering technique and 
manipulation desirable equipment for all 
chemical engineering graduates. 

2. Ability to record experimental data, to interpret and 
present them clearly and accurately in report form. 

3. Appreciation of the necessity for the type and methods 
of measurement required in 


which is 


chemical engineering 
processes. 
4. Knowledge of process equipment and familiarity with 
its operation. 
Prof. Harry McCormack of 
well-known advocacy of adequate laboratory instruction 
was the subject of an unusual article in the February 
issue of Chem. & Met. 
offered by far the best means to formulate the young 
engineer's training in line with his future duties and 
responsibilities. What he learns by experiment is most 
likely to stick with him and prove useful in later life. 
Prof. W 
visualized the chemical engineering laboratory as a place 
to lay bare the scientific fundamentals and to test out 
ideas and ideals. By leading to the practical through 
theory rather than the reverse, emphasis is placed on 
basic principles and not on transitory details. Prof. 
Arthur W. Hixson of Columbia also uses the laboratory 
to demonstrate and emphasize the importance of eng! 
variables and their control; 


neering his course finally 
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Valley Authority, who presided 
at A.1.Ch.E. Educational Con- 
ference 


\rmour Institute, whose 


added his view that this course 


R. Veazey of Case School of Applied Science 


was suggested. His paper showed the 
details of the equipment selected, as 
well as the design of the building. It 
will shortly be published in Chem. & Met. Prof. C. A. 
Mann of Minnesota and Dr. J. C. Elgin of Princeton 
pinned their faith to more modest set-ups, yet both agreed 
with Krase in the view that the trend is toward variety 
and flexibility in providing laboratory experiments. Some 
thing more than mere testing of equipment performance 
is desirable. 

To be a good workman, or a judge of good work, a 
man must know how to work with the common tools of 
the shop. J. H. Rushton of Drexel Institute and M. C 
Molstad of Yale presented lists of shop facilities required 
for a chemical engineering laboratory. Pipe fitting and 
mechanical tools are needed: (1) to install (erect, adapt 
and connect) purchased equipment; (2) to maintain, 
repair and alter equipment; (3) to build new equipment 
for regular use and experimental work, and (4) to pro 
vide storage and handling equipment for chemical raw 
materials. An inventory of machinery and plumber’s, 
mechanic’s and carpenter’s tools required for the Yale 
laboratory serving 25 undergraduate and 15 graduate 
students showed an investment of only about $750. Each 
year nearly $400 is spent on repairs and supplies o! 
which chemicals cost approximately $150. 

Since most of the courses are for undergraduates, 
emphasis must be placed on broad training in engineer- 
ing technique rather than for more specialized study in 
research methods, according to Prof. Barnett F. Dodge 
of Yale. His philosophy of undergraduate instruction 
is that while you cannot teach a man to think, you can 
nevertheless guide and direct his thinking along helpiul 
channels. Prof. Walter G. Whitman of Massachusetts 
Institute of Technology reported that his own views of 
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the value of laboratory work are changing and have 
changed as a result of ten years in industry. Pipe fitting 
seems less important than brain-building, and the stimu- 
lation of the powers of oral and written expression. It 
is more important that a man learn to use his head than 
his hands, according to Whitman’s philosophy. He told 
ot a “dishpan course” at M.I.T., so-called because of the 
relatively crude equipment used, but which nevertheless 
makes it possible to obtain essential data required for 
plant design. Some of these undergraduate reports and 
theses, as pointed out by Dr. Curtis, have been sufficiently 
original and comprehensive as to warrant publication. 

Chemical engineering unit processes—as contrasted 
with the more commonly studied unit operations—came in 
for strong support from Profs. D. B. Keyes of Illinois and 
R. E. Montonna of Minnesota. The former’s experi- 
ence of a number of years in teaching a unit-process 
course dealing with oxidation, reduction, nitration, esteri- 
fication, etc., has convinced him of the greater value of 
this approach to chemical engineering problems of equip- 
ment design and construction. It has further emphasized 
how very limited is our real knowledge of the essential 
factors required in designing chemical reaction equip- 
ment. Professor Keyes cited*the esterification of ethyl 
alcohol with dilute acetic acid as an example of an indus- 
trial process that had to be worked out largely from an 
empirical basis. He made a plea for more articles and 
papers dealing with problems in the design of unit- 
process equipment. 

Professor Montonna defines chemical engineering in 
terms of unit operations coordinated and in proper 
sequence to comprise a successful large scale process in 
which matter undergoes chemical change. But so far in 
developing our educational philosophy, he feels we have 
paid altogether too little attention to this “proper 





sequence and coordination’”’ which can best be taught in 
connection with studies of the unit chemical processes. 
[f care is taken in the selection and preparation of the 
experiments, it is possible to avoid most of the difficulties 
and objections commonly cited against the unit processes 
viz., “sloppy” procedures, lack of engineering tech- 
nique and absence of mathematical and quantitative data. 
He hails the recent appearance of Groggins’ “Unit Proc- 
esses in Organic Synthesis” as a useful text pointing the 
Way to important trends in our educational philosophy. 


What Industry Expects 


Industry’s viewpoint as the user of the product of the 
engineering school was helpfully presented by Dr. T. H. 
Chilton of the duPont company and D. E. Pierce of 
Charles Lennig & Co. Chilton stressed as an essential 

ference between the university and the industrial lab- 

ratory the fact that the latter’s primary objective is the 
ual design of equipment for carrying out a successful 
nmercial process. While filters, dryers, mills and 
vaporators can usually be bought on standard speci- 
tions, he pointed out that reaction equipment is nearly 
ays of special design worked out in the development 
voratory. The pilot plant, which is the next step be- 

d the chemical engineering laboratory in industry, is 

and probably should not be a part of a university’s 

pment. In fact, as pointed out by Chairman Curtis, 
1 an mvestment on the part of a school is likely to 
to specialized and narrow instruction. 
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David Pierce, ardent proponent of “The Halfway 
House in Industry” (see Chem. & Met. August, 1933, 
pp. 424-6) said that management asks just four ques- 
tions of the chemical engineer in charge of development : 
(1) Will the process work? (2) What yield and raw 
material requirements may be expected? (3) What 
problems are likely to be met in design and installation 
of equipment? (4) What about costs and profits? The 
inexperienced man first entering the development labora- 
tory may be surprised to find equipment lacking for 
many unit operations while for others he may have to 
employ crude makeshifts. He must adapt himself to 
wood and stoneware instead of more expensive alloys, to 
distillation with packed towers instead of more efficient 
bubble columns. Yet if a man is resourceful and utilizes 
his own ability as well as that of the experienced oper- 
ators and research chemists with whom he works, there 
is a real opportunity and source of personal satisfaction 
in development work in industry. 


Better Engineering Reports Needed 


Report writing, which came in for incidental mention 
in nearly all of the discussions, received specific attention 
at the hands of Prof. A. W. Davison of Rensselaer and 
Dr. R. L. Copson of T.V.A. and formerly of Yale. The 
preparation of accurate, readable engineering reports is 
one of the requisites always.stressed by prospective em- 
ployers according to Professor Davison. Since impor- 
tant action involving expenditures of money is often 
based on such reports, they must present their facts so 
clearly and accurately as to avoid any possible misun- 
derstanding. Discussion is important but conclusions 
must stand out. The outline used at R.P.1. for guidance 
of the student is as follows: (1) purpose of experiment, 
(2) presentation of theory and formulae, (3) description 
of apparatus and sketches or drawings, (4) outline of 
procedure, (5) group organization and performance, (6) 
calculations, (7) tabulation of results, (8) summary, (9) 
appendix and (10) bibliography. Professor Davison 
requires an average of two reports a week, each of which 
will take six or eight hours for preparation. 

At the suggestion of the chairman, Dr. Copson out- 
lined the type of laboratory report developed at Yale 
and since adopted by the chemical engineering depart- 
ment of T.V.A. Most industrial reports are of necessity 
a joint effort, prepared by the group leader with the co- 
operation of the others—all of whom sign it. Since these 
reports have to go to many people of different interests 
and serve a variety of purposes, it is desirable that they 
be complete. At the same time they must be readable 
and designed to give the busy executive a quick and 
accurate means of ascertaining progress and results on 
which further work may be directed. The outline differs 
from Professor Davison’s in that conclusions and recom- 
mendations are brought forward for emphasis and con- 
venience. It follows: (1) purpose of report and intro- 
duction, (2) review of previous work and the prior 
progress, (3) summary of present work, (4) conclusions 
and recommendations, (5) experimental data, (6) dis- 
cussion of data, (7) experimental procedure, (8) cal- 
culations. Since patents are always in the background 
in industrial work, Dr. Curtis thought it well to empha- 
size the extreme care that should be exercised in pre- 
paring and preserving laboratory notebooks. 











To Prof. W. L. Bueschlein of the University of Wash- 
ington was assigned the broad topic “Correlation of Lab- 
oratory and Classroom Instruction.” Students, he has 
found, are often confused by theories and data presented 
to them in lectures and these always mean more to them 
when related to experimental work actually accomplished. 
Laboratory work is specific. It gives the student more 
confidence in theories and at the same time stimulates his 
skepticism of erroneous deductions. All of which creates 
new interest and enthusiasm. 

A statistical summary of replies to a questionnaire on 
chemical engineering laboratory instruction was ably 
presented by S. C. Ogburn, Jr., of Bucknell University, 
who is chairman of the Chemical Engineering Laboratory 
Committee of the Society for the Promotion of Engi- 
neering Education. His committee had queried 93 insti- 
tutions and received replies from 86. Of this total about 
a fourth did not have any laboratory courses, although 
they awarded degrees in chemical engineering. Of the 
52 institutions that have such courses, attention was 
directed to the unit operations in the following order of 
their frequency: Distillation (91 per cent of the 
schools) ; Filtration (89 per cent); Flow of Heat (85 
per cent); Drying (82 per cent); Flow of Fluids (76 
per cent); Evaporation (76 per cent); Size Reduction 
(64 per cent); Gas Absorption (58 per cent); Classi- 
fication of Solids (50 per cent). 


On the muchly debated question of whether or not the 
preparation of a laboratory manual consisting of general 
instructions for experimental work would be desirable, 
73.1 per cent of the schools voted Yes and 25 per cent 
voted No. Several expressed approval with restrictions 
and reservations. 

Subsequent discussion as to the feasibility of a manual 
indicated a very wide divergence of opinion once specific 
suggestions were analyzed. The better procedure, at 
least for the present, seemed to be an arrangement setting 
up a clearing house through which the different teachers 
could exchange copies of mimeographed outlines and 
experimental procedures used in their laboratory courses. 
Prof. Albert B. Newman of Cooper Union, who served 
as secretary of the conference, agreed to work with the 
Institute headquarters in a plan for this distribution.* 
Perhaps from such a pooling of resources and informa- 
tion, it would be possible within a few years to develop 
an acceptable manual. 

The wholesome differences of opinion brought out by 
the two-day session led Prof. W. H. McAdams of M.1.T. 
to conclude that, after all, individuality of ideas has been 
and must continue to be the basis for progress in the 
chemical engineering proféssion. We cannot afford to 
standardize or accept uniformity in any important phase 
of our educational process if we are to remain flexible 
and continue to advance. 


Plastics Solve Difficult Plant Problems 


Pi asric MATERIALS are being used in chemical 
works in increasing amounts as materials of construc- 
tion. This is largely due to the fact that they are non- 
conductors of electricity, and therefore do not corrode 
like metals; they have resilience to absorb mechanical 
shocks ; and finally they have a low specific gravity which 
makes them light to handle. The problem confronting 
the chemical engineer in choosing a plastic for making, 
or lining, equipment is difficult and to help him make 
a decision the available information has been collected 
together in a paper presented recently before the Chemi- 
cal Society at London by M. B. Donald. 

The condensed and hardened phenolic and cresylic 
resins are remarkably resistant to chemical attack. Thus, 
for instance, when using equipment made of this ma- 
terial in the preparation of aniline hydrochloride it is 
only necessary to fill the vessel with acid and pour in 
the aniline while stirring. It can also be used for making 
iron bromide, an intermediate stage in the preparation 
of alkali halides, from iron and the halogens. Although 
it is unsatisfactory for sodium hypochlorite it has been 
recommended for use with calcium hypochlorite and 
liquors containing chlorine. 

Fans suitable for dealing with hydrochloric acid gas 
are available. They can be run at high speed with low 
power consumption and relatively low bearing loading. 
Formerly, for hydrochloric acid at relatively high pres- 
sures, it was necessary to two or more f 


use tans in 


*(Epiror’s Note: Complete stenographic transcript for this meet- 
ing is now being edited by the Conference Secretary, Prof. Albert 
B. Newman of Cooper Union, New York City, with whom orders 
should be placed immediately for mimeographed copies.) 
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series. Even if the gas is at 100 deg. C., no trouble is 
experienced in starting up from the cold as in the case of 
sarthenware. Fans and ducting of synthetic resin are 
suitable for dealing with air laden with chlorine or 
hydrogen sulphide as, for example, in rayon works. 

Bubble caps of laminated resin have been used in a 
still for separating alcohol, furfural, cresol, and water. 
They were found to be satisfactory for the top and bot- 
tom plates where alcohol and water collect, but not for 
the center plates where they are exposed to mixtures 
of cresylic acids and furfural. 

A centrifugal bell made of the synthetic resin is shown 
for the bottom discharge of large centrifuges, engaged 
for example in dealing with ammonium sulphate liquors 
containing free sulphuric acid in the mother liquor and 
working at temperatures almost at the boiling point. 
The lightness in weight compared with metal bells is a 
definite advantage from the point of view of labor of 
discharging. In 1915 steel centrifuge basket, used for 
treating a phosphoric acid residue containing sulphuric 
acid, was sandblasted, painted, and sprayed with resin. 
After drying it was baked for 18 hours and this process 
was repeated some 4 or 5 times. It was still giving good 
service some 11 years later. 

The injection of live steam into a tank of cold liquid 
is always attended by a large amount of unnecessary noise 
and vibration. A specially designed silent nozzle for 
steam injection made of the resin, which is constructed 
in two adjustable parts, can be arranged so as to promote 
good stirring and mixing of the contents of the tank 
Resin-coated impellers have been used for stirring 
toothpaste mixture containing mildly acid corrosives. 
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Computing Volumetric Components 


Of Fluid Mixtures 


By S. H. INGBERG 


Chief, Fire Resistance Section 
U.S. Bureau of Standards 
Washington, D. C. 


> REQUENTLY, mixing operations with fluids in- 
volve retention of all original and added components 
within the container and for such operations computa- 
tions of resulting concentrations are readily made. For 
many cases, however, particularly with gases, constant 
pressure and volume are maintained, which means that 
efflux*takes place equal in volume to the influx. The 
methods of computation applicable for no efflux have 
generally been used for this condition, however, without 
large errors in results where low or moderate concen- 
trations of an added component, and no high dilution 
of an existing component, are involved. In the realiza- 
tion that the method so used involved error, rather elab- 
orate corrections and approximations have occasionally 
been applied. 


Additions of a Pure Fluid 


The exact theoretical relation for the condition of free 
efflux, assuming perfect and instantaneous diffusion 
and no reaction within the mixture, can be stated as 


Vdx=Vdy—xVady 


l 
Of _ log. 1 x) = + 2.303 logio —— (1 
l1— x 


where V is the volume of the container, y the volume or 


Fig. 1—Relation of volumes of fluid admitted to its 
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in s paper, and also for intermediate conditions, was given in a paper 
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quantity units of the added component, each unit being 
equal to |’, and x the resulting concentration of the added 
component. Fig. 1 gives the concentrations, with free 
efflux, for additions of up to six volumes, and also the 
concentration curve for no efflux, based on the relation, 


y= —__, ory = —— (1’) 
1+ y l1—x 


It is seen that for concentrations up to 25 per cent, the 
difference in values for the two assumptions is not large, 
but for concentrations of 80 per cent, over twice the 
added component is required where there is no efflux as 
compared with what obtains for free efflux. If a higher 
concentration is desired, such as for the initial discharge 
from the receiver of a gas generator when it is connected 
with the line after starting up, 99 per cent concentration 
can be obtained by wasting a quantity equal to 4.6 times 
the volume of the receiver. If the computation is made 
on the basis of no efflux, 99 volumes would be indicated 
as needed to obtain the same result. 

For increasing the concentration from an initial value 
of x; to x, the requirements with free efflux are given 
by the relation, 








l x l = oe 
y= os. ( - ) = + 2.303 oes ( ) 2) 
1 — x: 1—<x 
mt+y x X} 
and for no efflux, x = ————, whence, y = —-—— 2’) 
l1+y l—~*s 


Additions of a Mixture of Fluids 


For changing the concentration in the receiving con- 
tainer of a component that constitutes the fractional part, 
xa, of the added fluid, the following relation governs the 
condition of free efflux: 


l 
y = — log. (x2 — x) = + 2.303 or ( - ) (3) 
Xo - & 


and for an initial concentration, x;, of the given com- 
ponent in the mixture to which the addition is made, 


tg“ 3 x2 ~ ¥ 
y = — log. | ———— } = + 2.303 logio{ — 4) 
Xo x} X92 x 


which, solved for x, gives x = x (xg — x1) e—* (4a) 


For no efflux the relation with no initial concentra- 
tion present of the added component is given by 
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Concentration € after Dilution. Hiah Ranae 
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concentration after dilution; free efflux 


4 4 
\ or \ (3’ 
l T x 1 
and for an initial concentration, x; 
Xi T Xey x \ 
x or ¥ (4a’ 4’) 
l+y¥y Xo — xX 


Equations (4), (4a), (4’), and (4a’) give general rela- 
tions from which all cases of changes in concentration 
can be computed. Whether an increase or decrease in 
the concentration of a component is to occur will depend 
on the magnitude of its concentration, +2, in the fluid 
being added, relative to its concentration, + or +,, in the 
fluid to which the addition is made. As the addition 
continues, + will approach .r2 in value. If, at any stage, 
+e is greater than x, 
if smaller, dilution. 


increase in concentration will occur ; 


Common Case of Dilution 


Where the component diluted is not present in the 
diluent the relation for free efflux is obtained by placing 
i. QO in equation (4), from which 


¢ C 
os.( ) + 2.303 logy (5 
C Cc 


where C, is the initial concentration and Cy. is the con- 
centration after dilution. This can also be obtained by 
integrating the expression dC Cdy between the limits, 
C and C,. 

In Fig. 2, which is a plot of equation (5) for given 
initial concentrations, two scales have been given which 
can be further extended if necessary, assigning succes- 
sively scales lower by a divisor of 10 until the desired 
refinement in the result to be computed is attained. Thus, 
if a space given to hazardous processing or storage is 
flooded with inert gas containing 2 per cent of carbon 
monoxide in addition to the inert components, it is de- 
sirable to dilute this concentration to as low a value as 
0.01 per cent to be assured of a non-toxic condition be- 
fore the space is entered. Applying first the low scale 
in Fig. 2 and the curve for initial concentration of 0.02, 
it is found that 2.3 air changes are required to reduce 


the concentration to 0.002, and with successive reduction 
in the scale, 2.3 further for reduction to 0.0002 and a: 
additional 0.7 for reduction to 0.0001, or a total of 5.. 
air changes. If the computation had been made on th 

basis of no efflux, expressed by the relation, 
C, C.—C 
C = — ory= = 5 

l+y C 


199 air changes would have been indicated as require 
to obtain the same degree of dilution. 


Dilution of Oxygen of the Air 


Using the symbol, z, for oxygen concentration and 
taking the initial concentration of oxygen in air at the 


























Volume of Inert Gas Admitted,y 


Fig. 3—Relation of volumes of inert gas admitted to result- 
ing oxygen ratio 


normal value of 0.21 and zs as the concentration of ox) 
gen in the diluent applied (flue gas or engine exhaust gas 
occasionally used for the purpose may contain some 
oxygen), the following relation is obtained from equa- 
tion (4): 

— 0.21 — 2 


y = log. — —= +2. 303 logio > 


0 21 22 


This reduces to y = 2.303 logy9 0.21/z if no oxygen ts 
present in the diluting medium. 

In computing requirements for fire prevention and ex 
tinguishment with inert gas, the following relations ap 
plicable for no efflux have been generally used in Amer 
ican practice : 


By comparing the values given in the solid and dott 
curves of Fig. 3 an idea of the errors involved is 
tained. Thus, for reduction of oxygen content to |> 
per cent, generally regarded as required for extingu! 
ing petroleum oil fires, fully inert gas equal to 0.35 of | 
volume of the inclosure must be admitted under the c 
dition of free efflux, while on the assumption of no effi 
0.40 volume is indicated. For reduction of the ox) 
content to 8 per cent to extinguish fire and glow in o1 
nary solid combustibles, such as wood, the compar 
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for the two respective assumptions is 0.96 to 1.62 vol- 
umes. That substantially free efflux must obtain is ap- 
parent, since increases in pressure during the admission 
appreciably exceeding 1 or 2 lb. per square inch would 
cause failure of masonry wall and floor constructions. 

After flooding with inert gas, the oxygen content can 
be increased by ventilation, using normal air. Substi- 
tuting #2 = 0.21 in equation (4), the number of air 
changes required for increasing the oxygen concentration 
from 2; to z is given by 


0.21 YY 
log. = + 2.303 logio —_——- (7) 
0.21 21 Q.21 — x 


The ventilation requirements for several initial oxygen 
concentrations can be obtained from Fig. 4. To make a 
space safe for entry, an oxygen content of 18 or 19 per 
cent need not be exceeded provided any highly toxic con- 
stituent of the inert gas, such as carbon monoxide, has 
also been reduced to a safe concentration. Where car- 
bon dioxide released from the liquid state is used, no 
extraneous components in objectionable amounts would 
be expected to be present. 

In proportioning the requirements for fire extinguish- 
ment using a wholly inert gas, such as carbon dioxide, it 
is convenient to express the degree of protection given in 
terms of the number of cubic feet of room volume al- 
lowed per pound of gas provided as protection. This will 
vary with the type of combustible materials exposed to 
fire, the total room volume and, possibly, other factors, 
as well. 

Carbon dioxide under 1 atm. pressure, at a tempera- 
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Fig. 4—Volume of air required to increase oxygen ratio to 


‘“‘z’’ from initial value, ‘‘z,’’; free efflux 


of 30 deg. C. (86 deg. F.), will weigh about 0.11 Ib. 
ubic foot, or 9 cu.ft. per pound. Assuming A cu.ft. 
oom space allowed per pound and y the resulting 
tional number of volumes of gas that are admitted 
equal to the room volume, then A = 9/y. Substi- 
ug for y in equations (1) and (1’), the equations and 
evaluations for carbon dioxide concentration, as 
in the solid lines of Fig. 5, are obtained. By 
‘ar substitutions in equations (6) and (6’), with 
U, the resulting reduced oxygen concentrations are 
eniently obtained as given in the dotted-line curves 
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Applications and Limitations 


Some of the applications of the treatment have been 
given in preceding sections. Of other uses, the compu- 
tation of toxic concentrations from leaking gas or refrig- 
eration piping or equipment, or open gas jets, can be 
named. In such cases, if an estimate can also be made 
of the rate of infiltration of outside air, the limits of the 
possible resulting concentrations can be better established. 

Mixture operations with liquids are generally made 
under the condition of no efflux. However, the condition 
for free efflux can be used to advantage if it is not 
feasible to control the amount initially present in the 
receiving container to give a desired concentration for 
given quantities of an added component. A desired con- 
centration or dilution can thus be obtained with a smaller 
volume of added components. Suitable location of inlets 
and outlets, slow rate of addition, and thorough stirring, 
will assist in obtaining the desired precision for the con- 
centration. 

With the rate known at which an addition is made, a 
time function can be substituted for y in the respective 
equations. It should be noted, however, that the concen- 
tration at any time is equal to that computed as due to a 
single instantaneous addition of the quantity added up to 
the time concerned, irrespective of the rate of addition, 
assuming as in the present treatment that for the condi- 
tion of free efflux diffusion is.complete and instantaneous. 

The latter condition is of course not actually fully 
realized in any case, but considering that generally the 
object of the operations concerned is to obtain a mini- 
mum concentration or dilution rather than an exact 
volumetric composition, mixture conditions can be ar- 
ranged so that any errors resulting from the discrepancy 
will be on the right side. To achieve this, inlets and 
outlets should be located with respect to the relative 
densities of the components so that the efflux will be 
likely to contain less of the component being added than 
its average concentration at the given instant for the 
space as a whole. This condition is also promoted by the 
fact that the influx tends to impel a portion of the con- 
tents of the container ahead of it. It is, however, ad- 
visable to provide deflectors or other means of lateral 
dispersion near the inlets to prevent the occurrence of 
direct currents between them and the outlets. 


Fig. 5—Oxygen ratio and carbon dioxide concentration 
resulting from admitting | Ib. carbon dioxide to a given 
number of cubic feet of space 
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Fig. 1—View of hydrators, 
precipitators and waste gas 
scrubbers during construc- 
tion of the T.V.A. phosphoric 
acid plant at Wilson Dam 


T.V.A. Makes H;:PO, Electrically 
At Wilson Dam 


By HARRY A. CURTIS 


Chief Chemical Engineer 
Tennessee Valley Authority 


Knoxville, 


This paper, dealing specifically with the phosphoric 
acid plant recently constructed at Wilson Dam, Ala., 1s 
the first of a series describing the results of investigations 
in fertilizer manufacture undertaken by the Tennessee 
Valley Authority.—Editor 


NE of the great problems with which the Ten- 
nessee Valley Authority is wrestling is the preven- 
tion of soil erosion in the Tennessee Valley. The way 
to success in solving this problem lies primarily in an 
adjustment of agricultural practices in the Valley. This is 
an educational problem of such magnitude that only an 
agency with all the resources of a national government 
may hope to solve it \ readjustment of agriculture 
directed toward elimination of soil erosion calls for use 
of phosphatic fertilizers in new ways and on many areas 
not heretofore fertilized. To an important degree, the 
success of the program turns on developments in fertil- 
izer technology and in methods of distribution which will 
deliver fertilizer to the farm at the lowest possible cost. 
The soil conservation program as a whole is a sincere 
attempt to apply government resources in the solution 
of a problem of national importance. 
Presented by the author under the title of ‘‘The Manufacture of Phos 
phoric Acid by the Electric Furnace Method" before the Wilmington 


meeting of the American Institute of Chemical Engineers, May, 1935. and 
published in the June quarterly of AJ.CA.E. Transactions 
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Tenn. 


There are three methods now in commercial use for 
the production of phosphoric acid, namely : 

1. Treatment of ground phosphate rock with diluted 
sulphuric acid ; filtration to remove calcium sulphate and 
other insoluble materials ; and concentration of the dilute 
phosphoric acid. It is difficult to concentrate the acid 
beyond about 50 per cent strength in the simple evap 
orators commonly used. There are several plants in the 
United States using this so-called “wet process.” 

2. Smelting of phosphate rock with coke and silica in 
a blast furnace; removal of dust from the gases pro- 
duced; combustion of the phosphorus and carbon mo- 
noxide ; hydration of phosphorus pentoxide to phosphoric 
acid ; collection of the acid in a hydrator, followed by a 
Cottrell precipitator. This process yields concentrated 
phosphoric acid directly. There is one commercial plant 
using this process now in operation in the United States, 
namely, that of the Victor Chemical Co. at Nashville 
Tenn. 

3. Smelting of the phosphate rock with coke and silica 
in an electric furnace; combustion of the evolved gases ; 
hydration of the phosphorus pentoxide ; collection_of th: 
phosphoric acid in the hydrator and in a Cottrell precipi 
tator. This process also yields concentrated acid directly 
There are now three commercial plants in operation 1 
the United States using this process, namely, the Swan: 
Chemical Co.’s plant in operation for several years a 
















Anniston, Ala.; the Tennessee Valley Authority’s plant 
at Wilson Dam, Ala., which was put into operation in 
1934, and a small plant in New Jersey built by one of the 
fertilizer companies and put into operation during the 
current year. White phosphorus has been produced for 
a number of years in small electric furnaces at Niagara 
Falls. 

A considerable proportion of the phosphoric acid pro- 
duced by the “wet process” has been used in the manu- 
facture of fertilizers, the balance being used in produc- 
tion of purified phosphates of several sorts. Most of the 
phosphoric acid produced in the blast-furnace and elec- 
tric-furnace plants has been purified to food-grade acid 
and used to manufacture such products as sodium phos- 
phates and food-grade calcium phosphates, relatively a 
small fraction of the total having been used in production 
of fertilizers. 

Nearly all the superphosphate of fertilizer grade now 
used in the United States is produced by treating ground 
phosphate rock with sulphuric acid. It contains 18 to 20 
per cent phosphorus pentoxide equivalent. By using 
phosphoric acid in place of sulphuric acid, a superphos- 
phate of 40 to 48 per cent phosphorus pentoxide content 
may be obtained. Obviously, if factory cost of the phos- 
phorus pentoxide in the more concentrated superphos- 
phate can be reduced to the cost of phosphorus pentoxide 
in the ordinary 18-20 per cent superphosphate, the more 
concentrated product can be delivered to the farm the 
cheaper, owing to saving in handling, in bags and in 
freight. This fact has been recognized for a long time, 
but, in general, it has not been possible to produce the 
concentrated product quite cheaply enough and it has 
been found exceedingly difficult to market the more con- 
centrated product. The possibility of cheaper phosphate 
on the farm is today perhaps only one-quarter a problem 
of technology and three-quarters a problem of education 
of the consumer. 


T.V.A. Fertilizer Works 


Late in 1933 it was decided that one item in the T.V.A. 
fertilizer program would be to explore the possibility of 
economic production of phosphoric acid and a concen- 
trated superphosphate through the design and construc- 
tion of at least two electric furnaces, each of a different 
type, with the auxiliary plant required. Design of one 
of the furnaces (No. 1) was undertaken by R. C. Hea- 
ton, of the T.V.A. staff, and the second (No. 2) by W. 
E. Moore, of Pittsburgh. The Stone & Webster Engi- 
neering Corp. was engaged to design and construct one 
of the acid plants and all of the auxiliary plant. The 
Research Corp. was engaged to design and construct the 
other acid plant. The No. 2 furnace was put into opera- 
tion in November, 1934, and the No. 1 furnace in Jan- 
uary, 1935. 

In Fig. 1 is a view of the hydrators, precipitators, 
fume washers and other equipment, during construction. 
Fig. 2 shows, in diagrammatic torm, the general arrange- 
ment of the acid plant equipment. Fig. 3 is an isometric 
sketch of the plant as a whole, including the fertilizer 
section. 

Phosphate rock is delivered to the plant by rail from 
the phosphate field of Middle Tennessee, and by barge 
to Wilson Dam from Perry County, Tenn. In the latter 
case the rock is unloaded from the barges to railroad 
cars and hauled thence to the fertilizer works near the 
dam. 

A typical partial analysis of the brown phosphate rock 
from Middle Tennessee, of the so-called white phosphate 
rock from Perry County, of the coke and of the silica 
used is shown in the table on the following page. 

The rock is crushed to minus 2-in. pieces and dried 
and the finer material (—} in.) is screened out before 
the rock goes to the furnace. The screenings are ground 
and subsequently used in manufacturing superphosphate. 
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Fig. 2—Arrangement of equipment in 











































































“a — Rock, coke and silica to “ 
Agogo w+ electric furnaces 
; -Charmber 
combustion 
-Dust 
catcher 
-Blower -Proportioning 
bins 
Gas main -Gas main 
Slower, ‘Burner hydrator Mills 5 ' 
\ 
_--“Precipitators ---. , Bins t 
Acid l ‘Aydrator 
Te Mei - 
tanks 
» a . . ¢ P, 7 ‘ 
0 stack? Acid line ---> “To stack conveyor 
To fertilizer 
manufacturing plant ‘ 
Bins--" Storage bins . 
FF, 
Track hopper Crusher CNIZCAICAMENIZNIENSS 


and crusher.. 





T.V.A. phosphoric acid plant (ferti- 





lizer plant not shown) 








1935—-CHEMICAL G&G METALLURGICAL ENGINEERING 


v. 
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Coke for the electric furnace charge is purchased in the 
Birmingham district. Screened coke breeze was used at 
first, but at present unscreened breeze is being used suc- 
cessfully. Silica is being obtained at present from gravel 
pits at luka, Miss. This is washed, the oversize crushed 
to —2 in. and dried and the — in. screened out. A 
typical furnace charge of the brown rock, coke and silica 
is shown in the table. 

It will be observed that the fixed carbon in the coke is 
10 per cent more than required to reduce the P2Os; and 
the FesOg3 present in the charge. Small amounts of car- 
bon are required for reduction of other oxides than 
P.O; and FesOs and there is a small loss of coke in the 
slag tapped. It is common practice to use a small excess 
over the theoretical for the phosphorus and iron. 

The silica used may be varied considerably, but for 
reasons which will be given later in this paper, it is well 
to keep the CaO-to-SiO, mole ratio below 1.5. 


Acid Plants 


Electric furnace No. 1 is a rectangular furnace mea- 
suring roughly 9 ft. 8 in. by 19 ft. 3 in. inside dimensions 
below the roof arch, with a maximum depth of 8 ft. 
The bottom is lined with heavy carbon blocks and this 
lining extends up the sides to a point well above the slag 
pool. There are three electrodes, 30 in. diameter, sus- 
pended in a row on 5 ft. 9 in. centers. The electrodes 
are made up in 110-in. lengths, with inside screw threads 
in each end. As the electrodes are consumed in the fur- 
nace, new lengths are added by means of a short carbon 
screw male coupling and electrode clamps moved up. 

The charge is fed into closed hoppers around each elec- 
trode, and the hoppers rotated to distribute the charge 


Fig. 3—Isometric sketch of T.V.A. phosphoric acid 
and fertilizer plant at Wilson Dam, Ala. (See key at 
lower right) 


around the electrodes. Gas is withdrawn from each end 
of the furnace, passed through dust catchers and thence 
to a burner-hydrator. A balanced pressure, as nearly 
atmospheric as possible, is kept on the furnace at the 
roof. The gases leave the furnace at about 450 deg. F. 

Slag is tapped continuously. This is much to be pre 
ferred to intermittent tapping. The slag is allowed t 
cool in cast-iron chill cars from which it is dumped int 
crushers and prepared for market. Tis furnace was 
designed to use 6,000 kw., and it was expected that ther 
would be about 10 tons of phosphorus produced daily 
The furnace was put into operation on January 3, but 
has not produced at full capacity for reasons which will 
be mentioned later. 

Gas issuing from the electric furnace is essentially a 
mixture of carbon monoxide and phosphorus vapor in the 
volume ratio of ten to one, approximately. The heat of 
combustion of the gas is about equally divided between 
the carbon monoxide and the phosphorus and, likewise, 
about the same volume of air is required for the combus- 
tion of the two gases. The dew point of the phosphorus 
in the gas mixture is approximately 392 deg. F. 

The general arrangement of equipment in acid plant 


Composition of Raw Materials 


Brown Rock, White Rock, Silica, 
Per Cent Per Cent Per Cent 
P.O; ‘ ab 33.1 31.3 
CaO . 44.6 45.4 
SiO, 5.0 10.2 95.0 
FeO; 3.3 1.8 
AlgOs .. 3.4 1.8 
CO, e° ‘ see ‘ 1.1 2.6 
waxes : 3.4 3.3 
Moisture 1.5 0.1 


Coke, Per Cent 
V.M., 1.9; F.C., 84.3; Ash, 13.8 


Charge, Lb. 
Brown rock, 2,000; Silica, 718; Coke, 324. 
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No. 1 is shown in Fig. 4. The mixture of carbon 

onoxide is led to the top of a tower and burned with a 
arge excess of air. In the lower part of the tower the 
gases are cooled by water sprays and the phosphorus pen- 
toxide hydrated. At the foot of the tower additional air 
s added to cool the gases sufficiently to permit entry to 
the precipitator at about 300 deg. F. The exit gas from 
the precipitator is scrubbed with water and sent up a 
stack 200 ft. high. 

Electric furnace No. 2 is a cylindrical furnace 15 ft. 
+ in. maximum inside diameter. Its maximum depth is 
approximately 8 ft. 3 in. The electrodes are spaced at 
the corners of a triangle. The charge was fed into the 
furnace at four points during the early months of opera- 
tion, but later the charge was fed around the electrodes 
as in furnace No. 1. 

No water cooling on the outside of the shell was used 
at first, but later the shell was water-cooled. The bottom 
of the furnace is carbon lined, the lining extending up 
the sides to a point well above the slag level. Slag is 
tapped continuously. The furnace was designed to draw 
6,000 kw., but has not yet been operated at more than 
5,500 kw. The power consumption per ton of P2O; 
charged is about 4,800 kw.-hr. with the rather low grade 
rock used. 

This furnace was put into operation on Nov. 7, 1934, 
and ran to Mar. 11, 1935, when a hot area developed on 
the bottom. It was then relined, and various minor 
changes made in the roof construction. It was put again 
into operation on April 2 and has been in production 
since then. 

The general arrangement of this furnace and acid 
plant No. 2 is shown in Fig. 5. The carbon monoxide 
and phosphorus are burned with excess air in a hori- 
zontal combustion chamber 8 by 9 by 31 ft., located im- 
mediately adjacent to the furnace. Along the walls of 
this chamber are suspended metal tubes in which cold 
water is kept flowing. Approximately 50 per cent of the 
heat of combustion of the gases is absorbed in the water 
and dissipated in a water cooling tower. The gases are 
then further cooled to about 900 deg. F. by introduction 
of additional air. An alloy steel fan drives the gases to 
a spray tower where hydration is accomplished. The 





_— i 
Key to equipment shown 

B: Raw material bins L: Phosphoric acid tanks 
Crushers M: Phosphate dust bins 
Dryers N: Grinding mills 
Proportioning bins P: Mixers 
Electric furnaces Q: Ammoniation unit 
Phosphorus combustion R: Conveyor to storage 

furnaces s Fertilizer materials bins 
Hydrators T, U: Sereening and bagging 
Electrical precipitators V Ammonia storage tanks 


Phosphoric acid basins W: Scrubbers 
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Figs. 4 and 5, Above and Below—Flow sheets of 
T.V.A. phosphoric acid plants Nos. 1 and 2 


temperature of the gases is then further lowered by intro 
duction of air to a temperature of about 300 deg., at 
which they pass to the precipitator. The exit gases from 
the precipitator are water-scrubbed as in acid plant No. 
1 and then sent to the stack. 

The acid from both plants is collected in acid tanks and 
pumped to the fertilizer manufacturing building. 


Difficulties in Operation 


Professional pride of the chemical engineer or policy 
of his company usually deters publication of difficulties 
encountered in starting new plants. When success has 
been attained and the grief of early operating days 
largely forgotten, there may be published a triumphant 
article citing all the achievements and concealing all the 
difficulties—with the result that the next adventurer along 
the trail finds no warning signs to save him from the 
pitfalls. 

The present author is prepared to admit that the clear 
vision of hindsight has often made some of his errors 
appear ludicrous, and that both he and his employer have 
on occasion conspired to uphold the dignity of the pro- 
fession. In the present instance, however, it appears that 
something of value to the progress of the art may be 
realized by a frank recital of some of the major technical 
difficulties encountered. 

In the early days of operating furnace No. 2, for ex 
ample, unfavorable conditions for the operators resulted 
from leaks of phosphorus vapor through the floor of the 
furnace. The steel side wall of the furnace should have 
been welded to the floor plate so as to give a gas-tight 
shell. 

The tap-hole casting on furnace No. 2 was initially 
lined with refractory. The lining was soon cut out by 
the slag. A heavy carbon block with a small slag trough 
cut in it was then substituted and has given satisfactory 
service. 

Furthermore, the carbon lining in furnace No. 2 was 
evidently not thick enough under the electrodes. It 
burned through in about four months of operation. 

The problem of properly feeding the charge to a phos- 
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phorus smelting furnace has not yet been solved. In fur- 
nace No. 1, the charge was fed from chutes into closed 
hoppers around the electrodes, the hopper castings being 
rotated slowly to distribute the charge. The abrasion of 
the electrodes was too severe and the furnace was kept 
too full by this method. In furnace No. 2, the charge 
was fed into the furnace from several chutes led into the 
roof of the furnace. Preliminary small scale experi- 
ments had indicated that this would be satisfactory, but 
in practice it was found that the distribution of charge 
in the furnace was poor. Other schemes are now being 
tried on both furnaces. 

Much trouble was experienced in the combustion 
chamber, fans and flues in acid plant No. 2. It will be 
noted from Fig. 5 that the gas issuing from furnace 
No. 2 is burned in a combustion chamber immediately 
adjacent to the furnace. The air introduced for combus 
tion naturally carries moisture with it and this moisture 
hydrates the P2O,; to meta-phosphoric acid. This acid, 
mixed with dust carried over from the furnace, assumes 
all consistencies from that of heat-softened glass to that 
of molasses in January. The material (christened “gunk” 
by the operators) collects in the combustion chamber, on 
the fan impeller and in the flues and must be removed 
from time to time. Since it is too valuable to be wasted, 
it must be carried to the acid tank and dissolved, after 
which it hydrates rather rapidly (a few hours) to the 
ortho-phosphoric acid desired. Except to make provision 
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Fig. 6—Lime-silica equilibrium diagram 


for handling the meta-acid conveniently, this operating 
difficulty will have to be accepted in acid plant No. 2, 
where it adds a little to the cost of the product. 

In acid plant No. 1, it will be observed that the gas 
from furnace No. 1 is carried to the top of a tall tower, 
then burned downward into the tower, the lower part of 
the tower serving asa hydrator. This eliminates entirely 
the troublesome meta-acid problem. It is, however, diffi- 
cult to get the gas to the top of the tower without allow- 
ing the temperature to fall below the dewpoint of the phos- 
pherus (392 deg. F.). The combination of combustion 
chamber and hydrator in this particular design used does 
not permit satisfactory control of temperatures beyond 
the combustion zone. A modified design is now being 
developed. 

It is, of course, obvious that the correct procedure is 
to condense the phosphorus from the gas stream and 
burn the phosphorus separately, thus saving the carbon 
monoxide as a fuel gas. This would reduce the heat 
liberated in the phosphorus combustion chamber to about 
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one-half of the amount now produced, and would like 
wise reduce the volume of gas passing to the precipitato: 
by more than 50 per cent. At the time the two acid plants 
were designed it was concluded that there was not suffi- 
cient information available on the condensing, handling 
and burning of phosphorus to permit using this scheme 
In the light of a year’s experimental work in these steps 
and several months of operation of the existing plants, 
designs for a commercial unit using the proposed system 
have been evolved and construction of the plant is in 
progress. 


Corrosion Problems 


Lead, as a material of construction in a phosphoric 
acid plant, is of little value. Under the most severe con 
ditions encountered, it failed in less than 48 hours. Lead- 
lined steel pipes carrying cool concentrated acid (78 per 
cent) failed in a few weeks. 

The resistance of the stainless steel known as 
KA2SMo is fair, but it will not stand up against weak 
acid where the temperature is above 300 deg. F. Prelim- 
inary laboratory results of corrosion tests on this metal 
proved misleading. 

Duriron, although not recommended by the manufac- 
turers for this service, has stood up very well so far. 
The lead piping which failed early in operation was re- 
placed with Duriron, which is still in service after several 
months. 

Carbon tubes, plates and other parts have shown no 
corrosion in contact with acid, nor has any serious cor- 
rosion appeared where acidproof masonry construction 
has been used. 


Volatilization of Silica 


The quantity of silica used in the furnace charge was 
initially adjusted so that, with the silica present in the phos- 
phate rock, the mole ratio, CaO/SiOz = 1.5, would be 
obtained. This gave a satisfactory slag. Since the added 
silica is merely a fluxing agent it is obvious economy to 
use the minimum necessary. An attempt was made to 
reduce the silica in the charge to a mole ratio of CaO 
SiOz, = 2. This ratio gave a fluid slag, but the slag was 
very smoky as it came from the furnace, and it was 
found that much silica was being volatilized from the 
furnace, so much so that the acid flowing from the pre- 
cipitator was milky. 

Why the silica volatilized is evident from a considera- 
tion of the diagram reproduced as Fig. 6. As the mole 
ratio, CaO/SiOs, is increased “from 1.5 to 2 it will be 
observed that the melting point of the slag rises from 
about 1,690 deg. C. to about 2,140 deg. C. Now the 
melting point of silica is about 1,700 deg. C. and the 
vapor pressure of fused silica is high. The more basic 
the slag the higher its temperature of fusion, and the 
lumps of silica melting into this slag pool would vaporize 
considerably before reaction with the lime was complete 
This view of the matter is hindsight; our original 
assumption was that the more basic the slag the more 
firmly the silica would be held. 

Even with a mole ratio of CaO/SiO. = 1.3, where 
the melting point of the slag is about 1,470 deg. C., there 
is some volatilization of silica. At present a ratio of 
about 1.33 is being used. 
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Why Not Use 
Inductive Electric Heating? 


By CHARLES E. DANIELS 


Engineering Department 
E. I. duPont de Nemours & Co. 
Wilmington, Del. 


Av Eication of inductive electrical heating at 
normal commercial frequencies to chemical process 
equipment has been so recent that there is no widespread 
knowledge of its advantages and disadvantages nor has 
any simple design technique developed in a form which 
can be readily applied by the average chemical engineer. 

Fundamentally, the electrical induction heater is a 
transformer—a very poorly designed one from the elec- 
trical engineer’s standpoint—but a very efficient one as 
far as the chemical engineer is concerned. A winding 
wrapped around the circumference of the chemical vessel 
is the primary ; the vessel itself is the combined core and 
secondary. Practically every rule of good transformer 
design is violated, most of them intentionally; the result 
is the induction heater. The primary winding is made of 
low resistance and adequate insulated. This is almost the 
only concession to good electrical design. From this point 
deviation begins. An incomplete magnetic core is pro- 
vided through necessity; this reduces the power factor 
and constitutes one of the serious objections to induction 
heating. The shell of the chemical vessel provides a 
heavy solid core which invites hysteresis and eddy cur- 
rents—a plague to the electrical engineer but a joy to the 
induction heating designer. It also provides a one turn 
short circuited winding in which secondary current of 
great magnitude is induced. All energy passing into the 
hysteresis losses, eddy current losses, and the short cir- 
cuited secondary appears as heat generated in the chem- 
ical vessel itself, precisely where the chemical engineer 
wants it. Whereupon he carefully confines it by efficient 
thermal insulation and secures temperatures generally not 
conveniently obtained by other methods. 


Practical Applications 


A number of practical installations are described in an 
accompanying table of pertinent data. All the installa- 
tions operate on 60-cycle alternating current. It will be 
noted that the installations cover a wide range of condi- 
tions. Examples A to G give a series of more or less 
conventional chemical vessels. Example H is from a 
length of 2 in. extra heavy pipe. Example I is a gate 
valve on the same 2-in. line. The temperatures shown 
are not necessarily the operating temperatures, but the 
electrical data are consistent with temperatures shown. 
The power inputs (kw.) given include winding losses 
of trom 3 to 8 per cent, except for examples H and I, 


E > d on paper presented before American Institute of Chemical 
ngineers at Wilmington, Del., meeting, May 15, 1935. 
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which run slightly higher. The overall thermal efficien- 
cies, however, are higher than the indicated 92 to 97 
per cent, since the winding loss reduces radiation from 
the vessel. The exact overall efficiencies would be diffi- 
cult of determination, but probably lie in the range of 
95 to 98 per cent. Gross heat input in B.t.u. per hour 
can be obtained by multiplying the kw. shown by 3,415. 

The extreme flexibility of induction heating is ap- 
parent. The vessels were conventional chemical vessels, 
designed for particular process requirements, but with 
no modifications or special features to facilitate heating 
by induction. After the vessels’were installed and lagged, 
ready for use, the electricians brought a coil of wire, a 
contactor or switch, and the result shortly was a suitably 
elevated temperature. Preceding the actual installation 
of the windirig, of course, some engineering had been 
necessary. The scope and extent of which will now be 
considered. 


Fields for Induction Heating 


The essential mechanical design of the chemical reaction 
vessel, the maximum temperature desired, and the thermal 
cycle of the reaction are usually fixed before the type of 
heating is determined. Heat requirement is calculated by 
conventional methods which include proper allowance 
for heat into the vessel, heat into the reactants, heat into 
the reaction. and heat losses. Assuming that the tempera- 
ture and amounts of heat, both total and per unit of time, 
are known, the method of heating is usually determined 
by either the temperature or the cost of the thermal en- 
ergy. It is not within scope of this paper to discuss the 
economics of heating. Suffice it to say that electrical 
heating by induction is still electrical heating and the high 
cost per unit of heat must be justified by other advan- 
tages if induction heating is to be widely used. These 
advantages are usually the high temperature attainable, 
the ease of control afforded, or the inadvisability of 
jacketing or direct firing through some pecularity in the 
design of the chemical vessel or process. 

Once a decision to use electrical heating is reached, a 
choice between induction heating and heating by the pre- 
fabricated resistance units must be made. There are on 
the market today a number of excellent heating units 
of the so-called space, pencil, strip, or immersion types. 
The relative costs of the two installations must be deter- 
mined and the poor power factor and single phase re- 
quirement of induction heating given due consideration. 
It is, of course, possible to employ power factor correc- 
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Table I—Summary of Data on 


Operating Data-——— — —~ 


Temp 
Symbol Kw Amp Volts Kva P.F °C 

A 25.2 190 216 41.1 . 61 100 
B 69.5 287 437 125 55 455 
Cc 160 710 450 319 50 480 
D 22.9 211 210 44.2 52 325 
E 18.1 132 232 30.6 59 20 
F 42,0 257 216 55.4 76 50 
G 4.17 31.7 216 6.85 61 25 
H 87 57 18.8 1.07 81 600 
I 1.05 57 48 2.74 38 485 


tive apparatus. However, such apparatus is relatively 
expensive and the equipment cost of induction heating 
when so saddled is usually greater than that of an equiva- 
lent capacity in fabricated resistance units. Why, then, 
is induction heating used for chemical process equipment ? 
The answer lies in two words—temperature and trans- 
fer. Reliable heating units may be purchased for rated 
sheath temperatures of 1,200 deg. F. even higher. In 
practice, it is not always possible to work to these temp- 
eratures. The heat in a resistance element is generated 
uniformly and continuously throughout its length. Stop 
removing the heat in any portion and the temperature 
quickly rises, if prolonged, failure occurs. It is diffi- 
cult, in the practical application of strip, space, or pencil 
heaters, to maintain perfect contact throughout their en- 
tire length. In low-temperature work this is not serious ; 
with high temperatures, it is fatal. This difficulty is some 
times obviated by casting the units into suitable blocks 
of a metal or alloy and then clamping the blocks to the 
vessel or object to be heated. The more outstanding diff- 
culty from lack of contact is eliminated, but a minor one 
of contact between the block and vessel is introduced. 
In any case, the cost is immediately increased to the point 
where induction heating is turned to in relief. Immer- 
sion heaters, while effective thermally and electrically, 
can rarely be used because of fire hazard, materials of 
construction problems, interference with agitators, and 
the like. 

It sometimes becomes difficult to apply fabricated re- 
sistance units to the chemical vessel which has been de- 
signed for a particular function. An uneven contour 
may be presented, on which it is impossible to maintain 
contact between elements and vessel. Here again induc- 
tion heating is indicated. There are additional problems 
where the sheer magnitude of the heating required pre- 
cludes the use of anything but induction heating. An 
example of this is Item C of Table I which would have 
heen a most difficult installation to have made with re- 
sistance units. 

In brief, therefore, induction heating should be used: 
first, only where economically justified; second, where 
the operating temperature or difficulty of contact makes 
fabricated resistance units unsuited ; and, third, where the 
difficulty of securing the desired input by other methods 
makes its selection mandatory. A supplementary, al- 
though not usually decisive, advantage of induction heat- 
ing lies in its uniformity and absence of hot spots as may 
be supposed 


Method of Design 


\fter having analyzed the heating problem and selected 
induction heating, the problem of designing the winding 
must be faced. This is the point where the difficulties 
appear insurmountable to the uninitiated. The rational 


Induction Heating Installations 


— ———— Winding Data—_——_ Steel Core Data 


. Cross 
Wire Spacing, Lb Section, 0.1 
Turns Size In. Layers Steel Sq. In. Ir 
63 300 MCM 1 2 1,360 46 3 
38 250 MCM 1 2 11,000 155 66.5 
25 500 MCM 134 2 29,500 305 g 
53 #0 Close 2 755 58 2 
75 #0 Close 2 2,500 235 2 
100 #00 I 1 2,880 103 14 
150 #6 Close Multiple 350 60 11.5 
80 #2 } ! 36 2 4 
70 #2 Close Multiple 110 16 
Table 11—Effect of Turn Spacing 
Winding - —110 Volts 220 Volts 
Spacing Turns Kw Amp. P.F Kw Amp. P.} 
84 in 40 17.3 264 60 83 701 4 
1.23 in . 40 24.3 346 64 111 900 
1.40 in : 40 25.3 352 65 129 1,000 8 
1.89 in 40 29.2 410 65 144 1,080 60 
Table I1l—Effect of Layers 
Winding 110 Volts 220 Volts 
Arrangement Turns Kw Amp. P.F Kw Amp. P. |} 
One layer 66 8.3 117 64 40.5 315 58 
Iwo layers 66 4.7 73 59 23.0 182 7 
Inner layer 33 22.5 332 62 109 810 t 
Outer layer 33 20.0 385 47 89.0 974 42 


Table 1V—Effect of Turns and Voltage 


110 Volts 220 Voits— 440 Volts 
rurns Kw Amp. P.F Kw Amp. P.F Kw Amp. P.F 
74 6.9 97 65 33.7 249 61 165 690 54 
68 7.8 Hl 63 39.6 304 59 190 815 53 
58 10.0 146 .62 51.1 391 59 221 1,110 45 
48 13.7 200 62 66.0 511 59 ‘ 
38 20.0 291 62 95.0 755 57 


method of design is to calculate the heating produced by 
hysteresis in the iron core, by eddy currents in the core, 
and by the heavy induced current in the shell. The 
method is rigorously correct, the mathematics are precise, 
the result is immediately to send the chemical engineer 
hunting for an alternative method of heating. Stripped 
of its complicated electrical terms and reduced to its 
barest physical essentials, the problem becomes less 
formidable. The variables which must be fixed by the 
designer are: (1) voltage, (2) size of wire, (3) arrange- 
ment of the turns both with respect to each other and to 
the vessel being heated, (4) number of turns, and (5) 
mechanical support of the winding. The frequency oi 
the supply circuit is usually fixed at 60 cycles per sec 
No data on performance at 25 cycles are available for 
inclusion here, although successful operation is secured 
at this frequency as well. 


Voltage 

The voltage selected for the system is a matter of 
availability and convenience of construction. Obviously, 
the small installations are more conveniently operated at 
110 volts, the medium at 220, and the large at 440. In 
this manner the number of turns required and the 
amperage remain reasonable for ordinary methods 0! 
construction. 

Selection of the wire size is slightly more complicated 
However, knowing the power input desired and having 
selected the voltage, the current can be easily calculateé 
by making allowance for the probable power factor 
Based on experience with widely varying shapes 0! ve 
sels, the power factor will usually vary between 0.+ an¢ 
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).8, and it can be predicted with fair accuracy. A vessel 
which is long in comparison with the diameter and which 
ontains a large mass of iron has a high power factor. 
\ winding applied close to the vessel will have a higher 
power factor than one spaced further away. The wind- 
ing should be applied directly to the shell if electrical 
insulation at high temperature would present a difficult 
problem. The variation in power factor is, of course, 
only a measure of the magnetic leakage. With a perfect 
linkage between the winding and the vessel, the power 
factor would be near unity, deviating from it only by 
the inherent inductance of the winding and of the shell. 
By reference to the various tables of this article the 
approximate power factor can be predicted and the am- 
perage calculated. Here it is well to point out that the 
wire size selected should not be too small, as simple cal- 
culation will show that at the higher amperages an ap- 
preciable loss can occur in the winding. A good rule in 
selecting wires is to follow the regulations of the Na- 
tional Board of Fire Underwriters for interior wiring 
for “Other Insulations.”’ 


Arrangement of Turns 


After selecting the size of wire, the next factor is the 
arrangement of the turns. In general, it can be stated 
that the winding should be applied as near to the chemical 
vessel as adequate thermal insulation will permit, it 
should be wound in one layer if possible, and it should 
cover as completely as feasible the entire surface to be 
heated. While heat will be generated in any portions of 
the steel exposed to a varying magnetic flux, it will be 
appreciably more effective in the immediate vicinity of 
the winding. The effect of changing some of these 
variables is shown in accompanying tables. In Table II 
it will be noted that by increasing the center to center 
dimension of the spacing of turns of No. 4/0 wire from 
0.84 to 1.80 in., an increase in input of about 71 per cent 
was secured with the same number of turns. The power 
factor was slightly improved. Increasing the spacing of 
the turns would, therefore, distribute the heat over a 
larger volume and increase the number of turns required 
for a given power and voltage, compared to the number 
required for the same power and voltage if the turns 
were closely spaced. The former is the determining 
factor, while the latter is of im- 
portance only in that the necessary 
allowance must be made in esti- 





room temperature by circulating water through the vessel. 
The power loss in the winding was calculated and deducted 
from the indicated input. 

In Table III, the effect of arranging the turns in a 
double layer is shown; the power factor was noticeably 
less for the outer layer than for the inner. In addition 
the input for the double layer was only about 57 per cent 
of the input for the same number of turns in a single 
layer. This again is caused primarily by the larger 
volume of steel in close proximity to the winding when 
the latter is better distributed. In short, the winding 
should be arranged in such a manner as to enclose as 
much as possible of the metal to be heated. It should be 
wound in one layer and it should be applied as close to 
the vessel as structural limitations and the necessity for 
adequate thermal insulation of the vessel will permit. 

Effect of temperature will next be considered. As the 
electrical resistivity of iron, which increases with the 
temperature is a factor in both the eddy current heating 
and the induced secondary current heating, they being 
inversely proportional to it, the increase in temperature 
of the chemical vessel will result in a decrease in the elec- 
trical input without changing any other variables. With 
high temperatures this decrease is sufficient to be a factor 
in design. In some installations the input at a tempera- 
ture of 400 deg. C. is only 50 to 60 per cent of that at 
room temperature ; in others it is 70 per cent. The varia- 
tion cannot be quantitatively explained at this time. The 
result is that it becomes necessary to increase the initial 
rate to compensate for the subsequent drop. Power input 
at operating temperature should be multiplied by a factor 
in order to secure the starting input which must be 
designed for. Until a more complete knowledge becomes 
available a factor of 1.0 may be used at 25 deg. C.; 1.1 
at 100 deg.; 1.3 at 200 deg.; 1.5 at 300 deg.; and 1.8 at 
400 deg. C. 

The last variable to be fixed is the number of turns. 
This is at once the most difficult and the simplest part 
of the design; the most difficult because it cannot be ex- 
actly and readily predicted from one installation to an- 
other, and the simplest because it has the least ultimate 
effect on the usefulness and efficiency of the heater. 
Table IV shows the effect of changing the number of 
turns in one installation. Between the limits shown the 
input was inversely proportional, about 1.54 power of 
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the turns. Unfortunately, for some other installation 
it will be different. A qualitatively similar variation, 
however, will be encountered. Effect of voltage on heat 
input is also shown in the same table. The power input 
varied approximately as the 2.29 power of the applied 
voltage. 

If an attempt is made to expand this relationship as a 
basis for design of other installations it is found that the 
effect of the minor variables together with varying steel 
core dimensions precludes any success. One fact stands 
out ; namely, the number of turns does not vary so widely 
as to make plant scale experimentation unfeasible. The 
undesirable consequences of a poor guess as to the re 
quired number of turns are not of sufficient importance 
to constitute a serious handicap to the use of induction 
heating. If the wire size is selected amply large for the 
anticipated load the problem resolves itself into one of 
simply trying a few turns of wire and by addition or 
subtraction arriving at the correct number. In other 
words, if the preliminary design is well done, the eco 
nomic effect on the job of changing the actual number 
of turns is not serious. If it is desired to reduce the 
number of turns, it is a simple matter to add taps to the 


electrician. The latter, armed with a wattmeter, a suppl 
of wire, and a few extra fuses can without difficulty 
arrive at the correct number of turns if given a genera 
idea of what to accomplish. 

A few mechanical details remain to be considered. The 
wire is usually asbestos insulated in the smaller sizes an: 
wrapped directly on the thermal lagging without othe: 
support. In the larger installations the cost of asbestos 
covered wire becomes excessive and bare wire should b 
used. In this case, the wire must be supported on suit 
able insulating spacers between. The wire and spacers 
being outside the thermal insulation need not be resistant 
to extremely high temperatures. The first and last turns 
should not be clamped back on themselves for mechanical 
security in such a manner that an electrical contact is 
made. If this is done a heavy current will flow in the 
short circuited turn which will not only be wasted, but 
which will cause serious overheating of the turn. No 
undue mechanical stresses or vibration will be encoun 
tered on the winding provided it is located reasonably 
symmetrically with respect to the vessel. Particularly 
when bare wire is used a shield or guard is usually con 
structed around the vessel if it is in the open. This guard 


Once the wire size, the general winding ar must not be of metal even if it is made non- 
rangement, the source of electrical supply, and the around the vessel; otherwise, heating of the guard will 
method of supporting and insulating the winding have occur. 
been fixed by the design engineer, the determination of 
the actual number of turns can readily be left to the field 


All-Welded Steel Evaporator 


A EXAMPLE of the increasing sphere of welding 
is the fabrication of three all-welded steel salt 
evaporators designed by Clinton S. Robison & Associates, 
built by Wellman Engineering Co. and erected at the St 
Clair, Mich., plant of the Diamond Crystal Salt Co. These 
are the first such evaporators built in the United States 
and supersede the sectionalized cast iron type which has 
been used since the early days of the salt industry. The 
change in design was prompted solely by an economic 
standpoint. Use of rolled steel with its increased strength 
over cast iron, reduction of weight of approximately 40 
per cent, elimination of expensive machining operations 
of facing and drilling connecting flanges, elimination of 
bolts and gaskets, and difference in the price of castings 
and rolled plate, permit a fabricating cost considerably 
lower than that possible with a cast design. In addition 
to these advantages, evaporators can be nearly 100 per cent 
shop fabricated including assembly of the agitator, shaft 
and bearings. The liability of leaky joints is entirely 
eliminated with welded construction. The field erection, 
in handling one nearly completed unit instead of assem- 
bling many sections, materially reduces this important 
item of cost. From the standpoint of structural strength, 
lighter plate would have been ample, but heavier plate was 
used to withstand the corrosive action of the brine. 

The evaporators were fabricated in sections. All longi- 
tudinal seams were made first and the conical sections 
above and below the cylindrical condenser were alternate] 
welded circumferentially. After welding each conical sec- 
tion longitudinally, it was necessary to round them up on 
a hydraulic press due to the flattening effect of the welds 


must be maintained or it will also be heated. 
feet, depending on the arrangement, is usually sufficient. 


Reasonable isolation of supporting steelwork 
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25-ton, all-welded steel salt evapo- 
rator built by arc welding 
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Accident Frequency Rate for the 


Chemical Industry Declines 


HE 1934 accident frequency rate for 

the chemical industry is five per cent 
lower than that of 1933, but the severity 
rate is six per cent higher, according to 
figures of the National Safety Council, 
based on reports from 254 plants, whose 
employees worked 217,509,000 man- 
hours. These figures, just issued, show 
that these plants averaged 10.30 for fre- 
quency, in comparison with 15.29 for 
all industries, and 1.81 for severity, in 
comparison with 1.70. 

The injury frequency rate is based 
on the number of disabling injuries per 
million man-hours of work, while the 
severity rate is determined by the num- 
ber of days lost through disabling in- 
juries, per 1,000 man-hours of work. 

On the basis of the Council’s figures, 
chemical plants tied with non-ferrous 
metal plants for the ninth lowest place 
in frequency of accidents in a list of 30 
major industries, and twentieth in 
severity. 

Since 1926, the frequency of disabling 
injuries has decreased 58 per cent in the 
chemical industry in comparison with 
a reduction of 57 per cent for all indus- 
tries. In severity, however, the decrease 
in rate is only twelve per cent against 
37 per cent for all industries. 

In 1934, large units had the lowest 
frequency rates, but were out-stripped 
by small plants on the basis of severity. 
However, when the records of change 
from 1933 to 1934 are compared, large 
plants have better records than small 
ones. The experience is shown: 

1934 1934 1933-1934 1933-1934 


Fre- Sever- Change in Change in 
quency. ity Frequency Severity 


Size Group Rate Rate Per Cent Per Cent 
Large ‘ 9.02 1.96 Dee. 5 Ine. 17 
Middle sized. 13.34 89 Dec. 26 Dec. 50 
Small. . 15.91 1.05 Dec. 8 Inc. 141 


Among the various kinds of plants, 
1934 injury rates were lowest in those 
manufacturing carbon products. These 
plants averaged 4.04 for frequency and 
0.31 for severity. Further comparisons 
may be obtained from this table: 


1933-1934 1933-1934 
Change in Change in 
Frequency Severity 
Industrial Group Per Cent Per Cent 
Pharmaceutical and Fine 
emical Manufacturing.. Dec. 22 Inc. 231 
Vegetable Oil Manufacturing Dec. 20 Inc. 80 


p Manufacturing Dec. 19 Inc. 136 
Not Otherwise Classified . Dee. 5 Dec. 39 
Dye Manufacturing . Ine. 11 Dec. 46 
Paint and Varnish Manu- 

facturing... . Inc. 13 Dec. 78 
I sives Manufacturing Inc. 53 Inc. 39 
‘ lar Distillers . Inc. 67 Inc. 140 


iwenty-four chemical units were 
d by the National Safety Council for 


outstanding safety records during the 
year. The list follows: 


Acid Manufacturing 


Standard Wholesale Phos. and Acid 
Works. Lowest 1934 severity rate 
among large units—0.10. 


Manufacture of Carbon Products 


Union Carbide Co. The Niagara Falls 
plant of the National Carbon Co., a sub- 
sidiary, worked more hours without a 
disabling injury than any other large 
unit with a perfect 1934 record—818,000. 
The Clarksburg, West Virginia plant, 
also of the National Carbon Co., has the 
largest 1934 exposure without a dis- 
abling injury among small units— 
149,000. 


Chlorine and Alkali Manufacturing 


Charles Lennig and Co. Best 1934 
record among large units—894,000 man- 
hours without a disabling injury; also 
the largest improvement since 1932 in 
both injury rates—100 per cent due to 
its perfect 1934 record. 


Coal Tar Distillers 


Koppers Products Co. The Wood- 
ward, Alabama, plant has the lowest 
1934 frequency rate among large units 
—17.44. The Providence, R. I., plant 
has the lowest 1934 severity rate among 
large units—0.04. The New Haven, 
Conn., plant worked 27,000 man-hours 
during 1934 without a disabling injury 
and thereby reduced frequency and 
severity 100 per cent since 1932. 

Inland Tar Co. Worked more hours 
without a disabling injury than any 
other unit with a perfect 1934 record— 
39,000. 


Explosives Manufacturing 


Canadian Industries, Ltd. The Mc- 
Masterville plant has the lowest 1934 
severity rate among large units—0.15. 
The Nobel plant worked more hours 
without a disabling injury than any 
other small unit with a perfect 1934 
record—242,000. 

Trojan Powder Co. The Roberts, 
California, plant worked 132,000 man- 
hours during 1934 without a disabling 
injury and thereby reduced both injury 
rates 100 per cent since 1932. 


Fertilizer Manufacturing 


Canadian Industries, Ltd. The Mc- 
Masterville plant worked more hours 
without a disabling injury than any 
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other unit with a perfect 1934 record— 
65,000 and thereby reduced both injury 
rates 100 per cent since 1932. 


Manufacture of Industrial Gases 


Union Carbide Co. The Diamond, 
West Virginia, plant has the best 1934 
record among large units by working 
108,000 man-hours without a disabling 
injury. 

Carbo-Oxygen Co. The Bayonne, 
New Jersey, plant worked more hours 
without a disabling injury than any 
other small unit with a perfect 1934 
record—30,000. The Chicago, Illinois, 
plant is the largest small unit to achieve 
a perfect 1934 record and thereby reduce 
both injuries 100 per cent since 1932. 


Paint and Varnish Manufacturing 

Western Electric Company, Inc. The 
Chemical Division has the lowest 1934 
severity rate among large units—0.02. 

Carpenter-Morton Co. Largest small 
unit to achieve a perfect 1934 record— 
112,000 man-hours and thereby reduce 
both injury rates 100 per cent since 


1932. 


Manufacture of Plastics 


Canadian Industries, Ltd. The Toron- 
to plant has the best 1934 record by 
working 261,000 man-hours without a 
disabling injury. 


Salt Manufacturing 


Diamond Crystal Salt Co. Lowest 
1934 frequency rate among large units 
—6.96. 

Morton Salt Co. The Grand Saline, 
Texas, plant has the lowest 1934 severity 
rate among large units—0.21. The New- 
ark, California, plant has the best 1934 
record among small units—152,000 man- 
hours without a disabling injury; also 
the largest improvement since 1932— 
100 per cent in both injury rates due to 
a perfect 1934 record. 


Soap Manufacturing 


Lever Brothers Co. The Hammond, 
Indiana, plant has the lowest 1934 fre- 
quency rate among large units—3.41. 

Los Angeles Soap Co. Lowest 1934 
severity rate among large units—0.13. 


Vegetable Oils 


Procter and Gamble Co. The Little 
Rock plant of the Buckeye Cotton Oil 
Co., a subsidiary, has the best 1934 
record among large units—165,000 man- 
hours without a disabling injury; also 
the largest improvement since 1932—100 
per cent in both injury rates due to its 
perfect 1934 record. 

Ralston Purina Co. The Lafayette, 
Indiana, plant worked more hours with- 
out a disabling injury than any other 
small unit with a perfect 1934 record— 
22,000. 
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Factual Economics 


Facts About Unemployment Compensa- 
tion. Prepared by Committee on Social 
Legislation. 10 pages. Facts About Old 
Age Security. Prepared by Committee 
on Social Legislation. 19 pages. Thirty- 
Hour Week. Prepared by Committee on 
Labor Problems. The Securities Act of 
1933 and Its Effect on Financing. Pre 
pared by Committee on Financial Legis- 
lation of the National Conference of 
Business Paper Editors, 26 pages. Cop- 
ies available without charge through the 
Associated Business Papers, Inc., 330 
West 42d St., New York City. 


THIS series of factual studies dealing 
with current problems ot 
major interest to industry represents an 
effort on the part of business paper 
editors to present their findings totally 
uncolored and free from any bias. The 
purpose was primarily to serve the 
member publications of A.B.P. with 
basic information that would be helptul 
in determining editorial programs and 
However, the 
awakened wide interest among readers 
of business papers and arrangement has 
lately been made for a limited distribu 
tion to companies and libraries where 
these national 
studied This series ot pamphlets 1s 


economic 


policies series has 


problems are being 


commended for their reference value 


Alchemical Engineering 

AvcHeEMy CHILp or Greek PHILOSOPHY 
By Arthur John Hopkins. Columbia Uni- 
versity Press, New York. 262 plus XI 


pages Price, $3.50 


Reviewed by Paul D. V. Manning 


DEPENDENCE of all historical works 
on the building up of a structure of corro 
borated facts is nowhere better illustrated 
than by the history of alchemy. Although 
the beginning of alchemy scarcely dates 
back to the first century A. D., it is so 
difficult to gather authentic facts, that it 
has not been possible heretofore to in 
terpret and connect these facts into a 
history 

Professor Hopkins has coordinated the 
facts which his vears of study have 
brought forth, with those classified by 


others. These he has considered in the 
light of Greek philosophy and contempo 
rarv history The result is a credible 
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history ot alchemy which is interesting. 

The first chapters survey the available 
knowledge and then trace the influence 
of Greek philosophy, Alexandrian re- 
ligion, Egyptian civilization and imita- 
tive arts. Alchemy was born in Egypt, 
centered mostly in Alexandria, where the 
skill in mechanical arts attained by the 
Egyptians was the motivating factor. 

lhe author next discusses the alchemi- 
cal literature, transmutation, the gradual 
transition of alchemy to the other na- 
tions, more important in later civilization. 
The final transmutation of alchemy into 
chemistry was accomplished mainly 
through the work of Berthelot and his 
interpretations of the work of others. 
Several appendices give copies of trans- 
lations, 

“Alchemy Child of Greek Philosophy” 
is a well ordered history of alchemy, 
nicely written and well worth reading by 
chemical engineers. 


Post-Graduate Formulae 


Tue CHemicaL Formutary. Vol. II. 
Edited by H. Bennett. Published by D. 
Van Nostrand Co., New York. 570 

Price, $6. 


Reviewed by J. R. M. Klotz 


THE LATE Edgar F. Smith—than 
whom no dearer soul ever existed in 
the profession of Chemistry—used to 
say that everyone in the field of 
Chemistry should take a post-graduate 
course of at least one year every seven 
years. 


pages 


“The Chemical 
giving us our post 
graduate course within a year. Ap- 
proximately one year ago the writer 
went through their Volume I of The 
Chemical Formulary with considerable 
interest and no little pleasure and 
surprise, and we now find that we have 
been digesting what might be termed 
an advanced course in chemical for- 
mulation. We note a considerable im- 
provement in the employment of what 
might be termed “Patent Examples,” 
which we pointed out last year might 
not be received enthusiastically by the 
owners of certain patents. The editors 
in this edition have attempted to state 
a little more clearly that the experi- 
menter, according to the formulae that 


The publishers of 
Formulary” are 


they give, must make sure that he 1s 
not infringing patented intellectual 
property. 

On the whole, the book is very well 
worth while. We believe that a num- 
ber of people can secure quite a run- 
ning start on the solution of some of 
their problems by using this sort of 
thing as a basis of experimental work 
» solve their specific problems. The 
book is of very neat appearance, good 
print and very readable and contains 
a very limited number of errors, which 
are apt to creep into this sort of 
compendium. 


oad 


Combating Corrosion 


CorROSION, CAUSES AND PREVENTION. By 
Frank N, Spelier. Second Edition. Mc- 
Graw-Hill Book Co., New York, 694 
pages. Price, $7. 

Reviewed by B. H. Strom 

MANY experimental data in regard to 
the world-wide problem of corrosion 
have become available since the first 
appearance of this monograph, almost 
ten years ago. The form of treatment 
and classification of factors and types of 
corrosion used in the first edition have 
been maintained in this volume, but 
many of the sections have been con 
densed or omitted where better data 
are now available. For certain subjects 
the old edition may therefore still be 
useful for reference in conjunction with 
this edition. 

With the general acceptance of the 
electrochemical theory of corrosion in 
the presence of water, the mechanism of 
corrosion has been treated on this basis 
Important revisions are found in the 
chapters dealing with factors internal 
and external to metals, and with meth 
ods of testing; these have been largely 
rewritten in the light of recent experi 
ence. Much new knowledge on the sub- 
ject of soil corrosion and protective 
coatings for use underground has also 
been incorporated, and the bibliography 
has been brought up to date. The 
reader will undoubtedly find the book, 
in its present form, one of the most ad 
vanced, inclusive, and authoritative 
a subject of broad interest to chemical 
engineers. 


THE Book oF STAINLESS STEELS. Edited b 
Ernest F. Thum. Second Edition. Pub 
lished by American Society for Metals 
Cleveland, Ohio. 787 pages. Price, $5 


NOTHING could better indicate t! 
wide endorsement of this book than t! 
need for a second edition slightly mo: 
than a year after its first appearan 
Each of the 82 contributors has be 
given the opportunity to revise his 1 
terial. As a result 22 of the chapt 
have been thoroughly revised or 

tirely rewritten, and no less than 
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pages have been added. Among the 
new material, that found in the chapters 
on requirements of the petroleum re- 
fineries and on chromium nickel castings 
should be of particular importance to 
Chem. & Met. readers. With the great 
interest in stainless steels the world over 
the success of the second edition should 
be assured. 


Attoys oF IRON AND Copper. By J. L. 
Gregg and B. N. Daniloff. Alloys of 
Iron Research Monograph Series. Pub- 
lished for the Engineering Foundation by 
McGraw-Hill Book Co., New York. 454 
pages. Price, $5. 

THE PURPOSE of this monograph is 
to present in ready form the important 
facts on copper steels and other alloys 
of iron and copper, much of which has 
never before appeared in book form. 
Over 600 pertinent articles on the sub- 
ject have been studied, of which ab- 
stracts have been made. Of particular 
interest are the numerous investigations 
of the effect of small additions of cop- 
per on the corrosion resistance of iron. 
Liberal use of reference numbers in the 
text assist the reader in going back to 
the original texts when desired. Some 
reference has been made to patents, al- 
though no complete study of the patent 
literature has been attempted. 


DESIGN AND CONSTRUCTION OF H1GH PREs- 
suRE CHEMICAL PLANT. By Harold 
Tongue. Published by D. Van Nostrand 
Co., New York. 420 pages. Price, $12. 


THIS EDITION conforms in every de- 
tail with the English edition which was 
reviewed by Norman W. Krase in our 
issue of July, 1934. 


TRANSACTIONS OF THE ELECTROCHEMICAL 
Socrety. Vor. 63, 1933. Proceedings of 
Sixty-Third General Meeting. Published 
by the Society at Columbia University, 
New York. 466 pages. Price, $6.50. 

CONTAINS a series of papers on the 

electrolysis of aqueous electrolytes and 
me on the electric furnace and its prod- 


ucts. 


[RANSACTIONS OF AMERICAN INSTITUTE OF 
CHEMICAL ENGINEERS. VoL. 29, 1933. 
Published by the Institute and sold by D. 
Van Nostrand Co. New York. 346 
pages. Price, $6. 


CONTAINS papers presented at Chi- 
cago, June 14-16, 1933. 


TRANSACTIONS OF AMERICAN INSTITUTE OF 
CHEMICAL ENGINEERS. Voc. 30, 1933-34. 
Published by the Institute and sold by D. 


Van Nostrand Co., New York. 661 
pag Price, $6. 
CONTAINS papers presented at Roa- 
noke, Va., Dec. 12-14, 1933, and New 
ork City, May 14-16, 1934. 


STAT CAL APPENDIX TO MINERALS YEAR- 
BOOK 1932-33. Edited by O. E. Kiessling. 
Published by U. S. Bureau of Mines, 


Washington, D. C. For sale by Super- 


intendent of 
Price, $1. 


FOR CONVENIENCE the final sta- 
tistics for the specific mineral commodi- 
ties have been compiled in a single ref- 
erence volume. Some of the data not 
complete in the Yearbook have been re- 
vised and supplemented by final tables. 


Documents. 514 pages. 


Chemical Reviews 

ANNUAL SURVEY ON AMERICAN CHEMISTRY. 
Vol. IX. By Clarence J. West. Published 
for the National Research Council by 
Reinhold Publishing Corp., New York. 
396 pages. Price, $4.50. 

ANNUAL REPORTS ON THE PROGRESS OF 
Cuemistry. Vol. XXXI._ Edited by 
Clarence Smith. Published by The Chemi- 
cal Society, London. 442 pages. 

ANNUAL REPORTS ON THE PROGRESS 01 
AppLieD CHEMISTRY. Vol. XIX. Edited 
by T. F. Burton. Published by Society of 
Chemical Industry, London. 836 pages. 
Price, 7s. 6d. to members; to others, 
12s. 6d. 

EXCEPT FOR the omission of the chap- 
ter on biochemistry no changes have 
been made in the general outline of the 
Annual Survey of American Chemistry. 
Of the 25 topics covered in this survey 
twelve may be considered as devoted to 
industrial topics; these chapters do not 
only give the trends in the industry but 
also the accomplishments of the period 
covered. 

In the “Annual Reports on the Prog- 
ress of Chemistry” which maintains the 
high standard of the former volumes we 
find a review of British work as well as 
of progress made in other fields. Much 
of the space is devoted to organic chem- 
istry. The critical nature of these re- 
ports add to their value. 

The field of applied chemistry is very 
well covered in the report by the Society 
of Chemical Industry. This volume con- 
tains a large amount of material and gives 
a good picture of industrial chemical de- 
velopments during the period under con- 
sideration. 


HANDBOOK OF CHEMISTRY AND Puysics, 
NINETEENTH Epition. Edited by C. D. 
Hodgman. Published by Chemical Rub- 
ber Publshing Co., Cleveland, Ohio. 
1934. 1,933 pages. Price, $6. 

ONE of the more important additions 
to this edition of this famous handbook 
is a collection of X-ray data for more 
than 1,300 elements and compounds. 
The thermodynamic properties of ammo- 
nia and other refrigerants have also been 
given in detail. A new form of table for 
determining the density of moist air 
offers a quick method of obtaining this 
quantity from the temperature, pressure, 
and dew point with sufficient accuracy 
for most purposes. Many other tables 
have ben completely revised and new 
ones added. To facilitate the use of the 
handbook colored index pages have been 
inserted at several points, thus dividing 
the book into sections. 
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VARNISH MAKING. By T. Hedley Barry 
and George William Dunster. Leonard 
Hill, Ltd., London, England. 132 pages. 
Price, 10s. 6d. 


MUCH advance has been made in the 
art of varnish making during recent 
years. New raw materials have been 
introduced, particularly synthetic resins 
and China wood oil, and new methods 
of heating and heat transfer have been 
adopted. The present volume which is 
written principally for the student has 
devoted a chapter to each of the im- 
portant raw materials. Up-to-date 
processes and equipment have been de- 
scribed, and practical examples given 
for the various types of varnishes. A 
chapter on laboratory testing includes 
details of the simpler chemical tests, 
with particular attention to the practical 
and physical tests of most immediate 
importance. 


New  FepeERAL ORGANIZATIONS. By 
Laurence F. Schmeckebier. Published by 
the Brookings Institution, Washington, 
D.C. 199 pages. Price, $1.50. 

AN OUTLINE of 46 major or- 
ganizations and numerous subsidiary 
corporations created by the present Ad- 
ministration between March 4, 1933, 
and June 30, 1934, to deal with the 
problem of depression, is presented in 
this volume. While most of these organ- 
izations are concerned with new policies, 
a few have resulted from the normal 
growth of government activities. The 
scope of each unit, the reason for its 
creation, the location of field offices, 
and a brief statistical measure of its 
activities are given. 


A.S.T.M. Tentative STANDARDS, 1934. 
Published by American Society for Test- 
ing Materials, Philadelphia. 1,257 pages 
Price, $7, paper; $8, cloth. 

OF the 236 tentative standards con- 

tained in this volume 25 relate to fer- 

rous metals; 48 to cement, ceramics, 
concrete, and masonry; 127 cover mis- 
cellaneous materials such as_ paint, 
petroleum, insulation, and textiles, while 

11 are general testing methods apply- 

ing to these materials. 


A.S.T.M. Proceepincs. Vol. 34, Parts I 

and II. 1,325 and 943 pages. 
CONTAINS the proceedings of the 
37th Annual Meeting at Atlantic City, 
June 25-29, 1934. 


GERMAN-ENGLISH DICTIONARY FOR CHEM- 
ists. Second Edition. By Austin M. 
Patterson. John Wiley & Sons, Inc., 
New York, and Chapman & Hall, Lon- 
don, England. 411 pages. Price, $3. 

A GREAT NUMBER of new scientific 

terms has been added in the new edition 

of this excellent dictionary, such as a 

glossary of terms relating to atomic 
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structure, bringing the total number of 
entries up to about 42,000. Most users 
will probably react favorably to the 
change to the paragraph style for en- 
tries beginning with the same word 
element, whereby much space has been 
conserved. Readers of German technical 
literature should find the book a valu- 
able aid in their work. 


Die RATIONELLE GESTALTUNG DER CHEM- 
ISCH-TECHNISCHEN PRODUKTION. By 
Hans Hoppmann. Verlag Chemie, G.m.- 
b.H., Berlin. 140 pages. Price, 9 Rm. 


IN THIS TREATISE on the rational- 
ization of the chemical industries the 
author has come to the conclusion that, 
in spite of prevalent public opinion, 
this is not one of the causes for unem- 
ployment. On the contrary, it is one of 


the means of raising the general 
standard of living, by making avail- 
able to the masses a great abundance 


of consumers’ goods, of improved quality 
and at reduced During the 
last 10-15 years the German chemical 
industry has made rapid strides toward 
better management and control, in the 
selection of proper raw materials, and 
in the adoption of scientific methods 
in production and distribution. This 
development has been illustrated by ap- 
propriate examples from industry. 


prices. 


Ice Cream Abstracts 


ABSTRACTS OF LITERATURE ON THE MANU- 
FACTURE AND DISTRIBUTION OF IcE CREAM. 
Vol. V, 1931-1933. International Associa- 
tion of Ice Cream Manufacturers, Barr 


Building, Washington, D. C. 118+ XIV 


pages. Price, $5. 
Reviewed by L. W. Bass 
IN 1927 the International Association 


of Ice Cream Manufacturers established 
an abstracting service for the benefit 
cf its members. This service has been 
an indispensable aid to the dairy chemist, 
for the original literature on ice cream 
and related products is not readily avail- 
able except in the larger laboratories 
specializing in these subjects. The ab- 
stracts are prepared under the direction 
of A. C. Dahlberg, with the editorial co- 
operation of the Research Committee of 
the Association. 

Vol. V, covering the literature for 
1931-1933, contains over 300 abstracts. 
Not only are the commercial aspects of 
manufacture and distribution covered, 
but also the literature of the basic 
sciences—chemistry, physics, bacteriol- 
ogy, and nutrition—is thoroughly re- 
viewed. In addition to subject and au- 
thor indexes, a useful tabular appendix 
of information on ice cream has been 
included. 

There is no comparable source of in- 
formation on ice cream. This series of 
books, invaluable to the dairy chemist, 
should also be in every chemical library 
having contact with the industry. 
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Dre CuHemiscHe ANALyseE. Vol. 33, 
NEUERE MASSANALYTISCHE METHODEN. 
By E. Brennecke, K. Fajans, N. H. Fur- 


man, and R. Lang. Ferdinand Enke, 
Stuttgart, Germany. 211 pages. Price, 
18 Rm. 
RECENT volumetric methods of an- 
alysis are treated in this volume. The 


chapters include the use of cerium sul- 
phate as an oxidizing agent, iodate and 
bromate methods, reduction by chro- 
mous salt solutions, oxidation-reduction 
indicators, and adsorption indicators in 
precipitation titrations. 


SCHWEBSTOFFE IN GASEN. By August 
Winkel and Gerhart Jander. Ferdinand 
Enke, Stuttgart, Germany. 116 pages. 


Price, 7.50 Rm. 


A STUDY of colloidal suspensions in 
gaseous media, with discussion of the 


GOVERNMENT 


principal factors influencing systems of 
this type, such as concentration, tem 
perature, gas pressure, viscosity, and 
particle size. Industrial applications 
have been treated briefly. 


PHYSIKALISCHE CHEMIE DER EISENHi‘1 
TENPROZESSE. VOl. II. By H. Schenc! 
Julius Springer, Berlin. 274 pages. Price, 
28.50 Rm. 


PRODUCTION of steel has been taken 


up in the second volume of Dr. 
Schenck’s excellent handbook. The 
physical chemistry underlying the 


metallurgical processes in iron and steel 
production has been subjected to an in- 
tensive study during the last decade, 
and the author has presented an ex- 
haustive review of the progress made, 
in the laboratory as well as in the tech- 
nical operations. 


PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 


ments, Government Printing Office, Washington, D. C. 
order; stamps and personal checks not accepted. 


Send cash or money 
When no price is indicated 


pamphlet is free and should be ordered from bureau responsible for its issue. 


World Chemical Developments in 1934, 
by C. C. Concannon and A. H. Swift. Bureau 
of Foreign and Domestic Commerce Trade 
Information Bulletin 823; 10 cents. 


Fuel and Power in Japan, by John R. 
Bradley and Donald W. Smith. Bureau 
of Foreign and Domestic Commerce Trade 
Information Bulletin 821; 5 cents. 


Matches. Tariff Commission Report No. 
$4, Second Series; 5 cents. Résumé of 
information on production, sales, and num- 
erous trade aspects. 

Quicksilver. Tariff 
No. 92, Second Series; 
the President 
tion 3 (e) 
covery Act. 

Beer. 
Second 


Commission Report 
5 cents. Report to 
under the provisions of Sec- 
of the National Industrial Re- 


Tariff Commission Report No. 98, 
Series; 5 cents. Report to the 
President on difference in costs of produc- 
tion of beer in the U. S. and in principal 
competing country, with supplementary re- 
port and proclamation by the President. 


Whisky, Wine, Beer, and Other Alcoholic 


Beverages and the Tariff. Tariff Commis- 
sion Report No. 90, Second Series; 10 
cents. 


Regulations Relating to False Advertis- 
ing and Misbranding of Distilled Spirits. 
Federal Alcohol Control Administration, is- 
sued May 13, 1935 (with appendices). 

Standards for Paper Towels, by Burdon 
W. Scribner and Russell W. Carr. Bureau 
of Standards Circular 407; 5 cents. 


Chip Board, Laminated Chip Board, and 
Wiscellaneous Boards for Bookbinding Pur- 
poses. Bureau of Standards, Commercial 
Standard CS49-34; 5 cents. 

Papermaking Quality of Cornstalks. by 
Charles G. Weber and others. Bureau of 
Standards Miscellaneous Publication 147; 
5 cents. 

Fuel Oils. Bureau of 
mercial Standard CS12-35 
5 cents 


Standards Com- 
(third edition) ; 


Revised Indexes of Factory Employment 
and Pay Rolls 1919 to 1933 Bureau of 
Labor Statistics Bulletin 610; 10 cents. 


Wage Rates 
Conditions, by 
Department 
Bulletin 122; 


Variations in 
responding 
Pidgeon. 
Bureau 


Under Cor- 
Mary Elizabeth 
of Labor Women’s 
10 cents. 


Review of Literature on Effects of 
Breathing Dusts With Special Reference 
to Silicosis, by D. Harrington and Sara J 
Davenport Bureau of Mines Information 
Cireular 6835; mimeographed. Contains 
chapters on definition and classification 
of dusts: sources of exposure to dusts; 
physiological effects of breathing dusts 


Effects of the Inhalation of Asbestos Dust 
on the Lungs of Asbestos Workers, by A. J. 
Lanza and others. Public Health Service 
teprint No. 1665; 5 cents. 

Chemical Studies of Infertile Soils De- 
rived From Rocks High in Magnesium and 
Generally High in Chromium and Nickel, 
by W. O. Robinson and others. Department 
of Agriculture Technical Bulletin 471; 5 
cents. 

Relation Between the Chemical Composi- 
tion of Citrus Scale Insects and Their Re- 
sistance to Hydrocyanic Acid Fumigation, 


by A. R. C. Haas. Reprint from Journal 
of Agricultural Research, Vol. 49, No. 6, 
Sept. 15, 1934, Key No. Calif.-68; 5 cents 


The Rubber Content of Two Species of 
Cryptostegia and of an Interspecific Hybrid 
in Florida, by Loren G. Polhamus and 


others. Department of Agriculture Tech- 
nical Bulletin 457; 10 cents. 
Boron in Soils and Irrigation Waters 


and Its Effect on Plants With Particular 
Reference to the San Joaquin Valley of 
California, by Frank M. Eaton. Depart- 
ment of Agriculture Technical Bulletin 443; 
20 cents. 


Index to Publications of the United 
States Department of Agriculture, 1926- 
1930, compiled by Mary A. Bradley. 694 


pages, buckram, $1.50. 

Biological Products. Public Health Serv- 
ice Reprint 1667; 5 cents. Establishments 
licensed for the propagation and sale of 
viruses, serums, toxins, and analogous 
products, 

Manual of First-Aid Instruction. Bureau 
of Mines unnumbered document; 20 cents. 

Supplement to List of Publications of the 
Bureau of Mines, July 1, 1933 to June 30, 
1934. 

Study of Mine Roof in the Coking Dis- 
trict of Western Pennsylvania, by J 
Paul and L. N. Plein. Bureau of Mines 
Technical Paper 563; 5 cents. 

Carbonizing Properties and Constitution 
»f Alma Bed Coal From Spruce River No 


} Mine Boone County, W. Va., by A. ‘ 
Fieldner and others. Bureau of Mines 
Technical Paper 562; 10 cents. 

Mineral Production Statistics for 1933— 
Statistical appendices from the 1934 Min- 


erals Yearbook on: Ore Concentration, 
Natural Gas; Cement; 5 cents each. 

Cotton Goods. Census of Manufacture® 
1933, Bureau of the Census; mimeog! phed. 
A special compilation of cotton textile st@ 
tistics, including data on bags, other tha! 
paper, not made in textile mills; dyeing ane 
finishing textiles; house-furnishing 
not elsewhere classified; and miscellaneous 
articles made of textiles. 
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SENSIBLE MOLAL HEAT CONTENT OF 
GASES AT HIGH TEMPERATURES 


By C. C. 


DeWitt 


Michigan College of Mining and 
Technology, Houghton, Mich. 


EVERAL YEARS ago, Eastman 
(Bur. of Mines Bull. 445, 1929) 
made a critical survey of the experi- 
mental data on the specific heats of 
gases at high temperatures, from which 
he derived a series of empirical equa- 
tions for the molal specific heats at 
constant pressure. Following the pub- 
lication of these equations they were 
used as the basis of charts (see Halfer- 
dahl, Chem. & Met., 37, 1930, p. 686) 
for the ready determination of specific 
heats. It has been the author’s belief, 
however, that a tabulation, at frequent 
temperature intervals, of the molal heat 
contents of the principal gases met in 
high temperature work would be more 
convenient to use. This has been done. 
The first operation was to convert 
the original equations into a form in 


Republication rights reserved by the author 


which the temperature factor was in 
degrees Rankine (absolute F.) rather 
than degrees Kelvin (absolute C.). 
After proper modification, formal in- 
tegration and insertion of the lower 
temperature limit, 520 deg. R. (60 
deg. F.), Eastman’s equations appear 
as follows: 


x 10 “87? — 4390.0823 
O, CO: 6.767: + 1.683 & 10 -4T.? 

+ 1.337457.3 — 3562.5978 

H.O: 8.2272 + 4.16 X 10 ~*7.2 + 1.3786 
xX 10 -"7,5 — 4305.051 

Hz: 6.857: + 7.7777 X 10 5T.? + 2.26 
«x 10 ~*7T,3 — 3586.21 

CHy: 5.907; + 2.66 X 10 ~*7,2—3789.07 


CO.: 7.707: + 1.472 X 10 -*T,2 — 8.5391 
N;, 


where 7, is any value of Rankine tem- 
perature used as the upper limit of 
integration. 


From these equations the values of 
the sensible heats per pound-mol. were 
computed by synthetic substitution in a 
calculating machine. The results were 
computed to four decimal places and 
examined by the method of differences 
to the third decimal place and finally 
were rounded off at the first decimal 
place. While every effort, has been 
made to check the values reported, it 
seems probable that some errors may 
have been made. Due notice of these 
will be appreciated. 

Grateful acknowledgment is made 
for the valuable assistance rendered by 
Prof. Irwin Roman and by C. M. 
Marquardt, of the Mathematics De- 
partment of this institution, in the 
preparation of these tables. 

Below are tabulated the sensible 
molal heats in B.t.u. per pound-mol. for 
carbon dioxide, nitrogen, oxygen, car- 
bon monoxide, water vapor, hydrogen 
and methane, from 520 deg. R., up. 

The tables are useful in various 
ways: They immediately give the sen- 
sible heat content of any of the tabu- 
lated gases above 520 deg. R. By sub- 
traction they may be used to determine 
the heat content of any of the gases 
between any two temperatures above 
520 deg. R. By suitable interpolation 
sensible heat contents below 520 deg. R. 
may be estimated well within the limits 
of accuracy of the original equations. 
Mean specific heat in any interval may 
be obtained by dividing the sensible 
heat content through the interval by 
the temperature interval in degrees F. 
Finally, interpolation within any 10-deg. 
interval in the table may be made, 
within the limits of accuracy of the 
original equation, by the same method 
employed in interpolating logarithms 
and other tabular data. 
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Sensible Heat Content of Gases, 520-1500 Deg. R., B.t.u. per Pound-Mol. 


remp 
Deg No, O2 
R CO: co H:0 He CHg 
530 91.8 69.5 83.8 69.5 87.0 
540 183.8 139.0 167.6 139.0 174.5 
550 276.1 208.5 251.5 208.6 262.6 
560 368.6 278.1 335.4 278.1 351.2 
570 461.4 347.8 419.4 347.7 440.3 
580 554.5 417.4 503.5 417.4 530.0 
590 647.9 487.1 587.6 487.1 620.2 
600 741.5 556.9 671.7 556.7 710.9 
610 835.4 626.7 755.9 626.4 802.2 
620 929.5 696.5 840.2 696.1 894.0 
630 +1023.9 766.4 924.6 765.8 986.3 
640 «1118.6 836.3 1009.0 835.6 1079.2 
650 1213.5 906.2 1093.4 905.4 1172.5 
60 1308.7 976.2 1177.9 975.2 1266.5 
670 §= 1404.1 1046.2 1262.5 1045.0 1361.0 
680 «1499.8 1116.3 1347.2 1114.9 1456.0 
0 8=©1595.8 1186.3 1431.9 1184.7 1551.5 
00 1692.0 1256.5 1516.7 1254.7 1647.6 
710 «=6-1788.5 1326.6 1601.5 1324.6 1744.2 
10 §«61885.2 1396.9 1686.4 1394.5 1841.3 
30 «1982.2 1467.1 1771.4 1464.5 1939.0 
740 «©2079.5 1537.4 1856.4 1534.5 2037.2 
750 «=©.2177.0 1607.7 1941.5- 1604.6 2135.9 
0 2274.8 1678.1 2026.7 1674.6 2235.2 
70 »«- 2372.8 1748.5 2112.0 1744.7 2335.0 
0 2471.1 1818.9 2197.3 1814.8 2435.3 
0 2569.6 1889.5 2282.7 1885.0 2536.2 
0 2668.4 1959.9 2368.2 1955.1 2637.6 
0 2767.5 2030.6 2453.8 2025.3 2739.5 
20 «2866.8 2101.2 2539.4 2095.5 2842.0 
30 «=. 2966.3 2171.8 2625.1 2165.8 2945.0 
40 3066.1 2242.5 2710.9 2236.1 3048.5 
0 3166.2 2313.2 2796.7 2306.4 3152.6 


Temp. 
eg No, O2 
R CO: co H:0 He CH. 
860 3266.5 2384.0 2882.7 2376.7 3257.2 
870 3367.0 2454.8 2968.7 2447.6 3362.3 
880 3467.8 2525.7 3054.8 2517.4 3468.0 
890 §=3568.9 2596.6 3140.9 2587.8 3574.2 
900 3670.2 2667.5 3227.2 2658.3 3680.9 
910 3771.7 2738.5 3313.5 2728.7 3788.2 
920 3873.5 2809.5 3400.0 2799.2 3896.0 
930 3975.6 2880.6 3486.5 2869.7 4004.3 
940 4077.8 2951.7 3573.1 2940.3 4113.2 
950 4180.4 3022.8 3659.8 3010.9 4222.6 
960 4283.2 3093.9 3746.5 3081.5 4332.5 
970 4386.2 3165.2 3833.4 3152.1 4443.0 
980 4489.5 3236.5 3920.3 3222.8 4554.0 
990 4593.0 3307.8 4007.4 3293.4 4665.5 
1000 4696.7 3379.1 4094.5 3364.2 4777.6 
1010 4800.8 3450.5 4181.7 3434.9 4890.3 
1020 4905.0 3521.9 4269.0 3505.7 5003.3 
1030 5009.5 3593.4 4356.4 3576.5 5117.0 
1040 5114.2 3664.9 4443.9 3647.3 5231.2 
1050) «5219.2 3736.5 4531.5 3718.2 5345.9 
1060 5324.4 3808.1 4619.2 3789.1 5461.2 
1070 5429.9 3879.7 4706.9 3860.0 5577.0 
1080 «5535.6 3951.4 4794.8 3938.0 5693.3 
1090 5641.5 4023.1 4882.8 4001.9 5810.2 
1100 5747.7 4094.9 4970.9 4072.0 5927.6 
1110) »=—55854.1 4166.7 5059.0 4144.0 6045.5 
1120 «=5960.7 4238.5 5147.3 4215.1 6164.0 
1130 6067.6 4310.4 5235.7 4286.2 6283.0 
1140 «6174.7 4382.4 5324.1 4357.4 6402.5 
1150 6282.1 4454.4 5412.7 4428.5 6522.6 
1160 §=6©6389.7 4526.4 5501.4 4499.7 6643.2 
1170 §=66497.5 4598.5 5590.2 4571.0 6764.3 
1180 6605.5 4670.6 5679.1 4642.2 6886.0 
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Temp 
Deg N2,0 
R CO. co H:0 He CH, 
1190 6713.8 4742.7 5768.1 4713.5 7008.2 
1200 6822.4 4814.9 5857.2 4784.8 7130.9 
1210 §=6931.1 4887.2 5946.4 4856.2 7254.2 
1220 7040.1 4959.4 6035.7 4927.6 7378.0 
1230 §=7149.3 5031.8 6125.1 4999.0 7502.3 
1240 7258.8 5104.1 6214.7 5070.5 7627.2 
1250 7368.5 5176.5 6304.3 5142.0 7752.6 
1260 7478.4 5249.0 6394.1 5213.5 7878.5 
1270 §=©7588.6 5321.5 6483.9 5285.0 8005.0 
1280 §=©7698.9 5394.0 6573.9 5356.5 8132.0 
1290 7809.5 5466.6 6664.0 5428.2 8259.5 
1300 7920.4 5539.2 6754.2 5499.9 8387.6 
1310 §=68031.4 5611.9 6844.6 5571.6 8516.2 
1320 =8142.7 5684.7 6935.0 5643.3 8645.3 
1330 §=6©8254.2 5757.4 7025.6 5714.8 8775.0 
1340 §©©8366.0 5830.2 7116.3 5786.6 8905.2 
1350 8477.9 5903.1 7207.1 5858.6 9035.9 
1360 8590.1 5976.0 7298.0 5930.5 9167.2 
1370 §=©8702.6 6048.9 7389.0 6002.4 9299.0 
1380 =. 8815.2 6121.9 7480.2 6074.3 9431.3 
1390 «=. 8928.1 6194.9 7571.5 6146.2 9564.2 
1400 9041.2 6268.0 7662.9 6218.2 9697.6 
1410 9154.5 6341.2 7754.4 6290.3 9831.5 
1420 9268.0 6414.3 7846.1 6362.3 9966.0 
1430 «9381.8 6487.5 7937.9 6434.4 10101.0 
1440 9495.7 6560.8 8029.8 6506.6 10236.5 
1450 9609.9 6634.1 8121.8 6578.8 10372.6 
1460 9724.4 6707.4 8214.0 6650.9 10509.2 
1470 §=©9839.0 6780.8 8306.3 6723.1 10646.3 
1480 9953.9 6854.3 8398.7 6795.4 10784.0 
1490 10068.9 6927.8 8491.3 6867.7 10922.2 
1500 10184.2 7001.3 8584.0 6940.1 11060.9 
(Table continued on following page) 
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Temp 
Deg. R 


wNO— VONYVVS ORNS N—NSNN ONON CHBYWWSN— OF ENNSNYNZOON CW OCP VYNK OY NNW —SOOe 


CNN SO wWONnNO SOR O— CONKENYVOCONONS C4eYWwYroCoevVN 


Sensible Heat Content of Gases, 1510-2500 Deg. R., 


Ne, Ov 


co 
7074 
7148 
7222 
7295 
7369 
7443 
7517 
7591 
7665 
7739 
7813 
7887 
7961 
8935 
8109 
8184 
8258 
8332 
8407 
8481 
8556 
8630 
8705 
8779 
8854 
8929 
9004 
9078 
9153 


9228 
9303 
9378 
9453 


Sensible Heat Content of 


N;.0 
CoO 
14677 
14755 
14834 
14912 
14991, 
15070. 
15149. 
15228. 
15307 


15386 
15465 
15544 
15623. 
15703 
15782 
15861 
15941. 
16020 
16100 
16179 
16259. 
16339 
16418 
16498 
16578 
16658 
16738 
16818 
16898 
16978 
17058 
17139 
17219 
17299 
17380 
17460 
17541 
17621 
17702 


17783 
17864 
17944 
18025 
18106. 
18187. 
18268. 
18349. 
18430. 
18512. 
18593 
18674. 
18756 
18837 
18919 
19000 
19082 
19164 
19245. 
19327. 
19409. 
19491. 
19573. 
19655. 
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H20 
8676 
8769 
8862 
8956 
9049 
9142 
9236 
9330 
9424 


9518 
9612 
9706 
9801 
9895 
9990 
10085 
10180 
10275 
10371 


10466 
10562 
10658 
10754 
10850 
10946 
11042 
11139 
11236 
11332 


11429 
11527 
11624 
11722 


HO 


18769 
18880 
18990 
19101 
19212. 
19324. 
19435. 
19547. 
19659. 


i) 
nN 
nw 
na 
nm 
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Hs 


Temp., 
Deg. R 
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Temp., N:, O 
Deg. R. COs co 
1840 14230.3 9529. 
1850 14352.9 9604. 
1860 614475.7 9679. 
1870 14598.7 9754. 
1880 14721.9 9830. 
1890 §=14845.3 9905. 
1900 14968.9 9980. 
1910 §=©15092.7 10056. 
1920 15216.7 10131 
1930 15340.9 10207 
1940 15465.3 10282 
1950 15589.9 10358 
1960 15714.7 10434 
1970 15839.6 10510 
1980 15964.8 10585 
1990 16090. 1 10661 
2000 16215.7 10737 
2010 16341.4 10813 
2020 16467. 3 10889 
2030 16593.5 10965 
2040 16719.8 11041. 
2050 16846. 3 11s. 
2060 16973.0 11194. 
2070 17099.8 11270. 
2080 17226.9 11346. 
2090 17354.2 11423. 
2100 17481 .6 11499 
2110 17609. 2 11576. 
2120 =—«17737.1 11652. 
2130 =: 1 7865.1 11729. 
2140 17993.2 11805. 
2150 18121.6 11882. 
2160 18250. 2 11959. 
2170 18378.9 12035. 


co; 
31659 
31804 
31948 
32093 


32237. 
32382. 
32527. 
32672. 


32817 


32962. 
33108. 
33254. 
33399. 
33545. 


33691 


33837. 
33983. 
34130. 
34276. 
34423. 
34569. 
34716. 
34863. 
35010. 
35157. 
35305. 


35452. 


35600 


35747. 
35895. 
36043. 
36191. 
36339. 
36488. 
36636. 
36784. 


36933. 
37082. 
37231. 
37380. 
37529. 
37678. 
37827. 
37977. 
38126. 
38276. 


38425. 
38575. 
38725. 
38875. 
39026. 
39176. 
39326. 
39477. 
39627. 
39778. 
39929. 
40080. 
40231. 
40382. 
40533. 
40685. 
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Nz, Os, 

Co H:O 
19737.5 26184. 
19819.7 26310 
19901.9 26436 
19984.2 26562 
20066.5 26689 
20148.9 26815 
20231.4 26943 
20313.9 27070 
20396.5 27198 
20479.1 27325 
20561.8 27454 
20644.5 27582 
20727.3 27711 
20810.2 27840 
20893.1 27969 
20976.1 28099 
21059.2 28229 
21142.3 28359 
21225.5 28489 
21308.7 28620 
21391.9 28751 
21475.3 28882 
21558.7 29014 
21642.2 29145 
21725.8 29278 
21809.4 29410 
21893.0 29543 
21976.7 29676 
22060.5 29809 
22144.3 29942 
22228.2 30076 
22312.2 30210 
22396.2 30345 
22480.3 30480 
22564.4 30615 
22648.6 30750 
22732.9 30886 
22817.2 31022 
22901.6 31158 
22986.1 31294 
23070.6 31431 
23155.2 31568 
23239.8 31706 
23324.5 31843 
23409.3 31982 
23494.1 32120 
23579.0 32258 
23664.0 32397 
23749.0 32537 
23834.0 32676 
23919.2 32816 
24004.4 32956 
24089.7 33097 
24174.9 33238 
24260.4 33379 
24345.8 33520 
24431.3 33662 
24516.9 33804 
24602.6 33946 
24688.3 34089 
24774.1 34232 
24859.9 34375 
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H,0 H: 
0 11819.6 9421.9 
2 11917.4 9495.6 
4 12015.4 9569.3 
7 12113.5 9643.0 
0 12211.9 9716.9 
4 12310.3 9790.7 
8 12408.9 9864.6 
3 12507.7 9938.5 
8 12606.7 10012.5 
4 12705.8 10086. 5 
9 128)5.1 10160.5 
7 12904.6 10234.6 
7 13004.2 10308.7 
! 13104.0 10382.9 
9 13204.0 10457.1 
8 13304.2 10531.4 
7 13404.5 10605.7 
7 13505.0 10680.0 
7 13605.7 10754.4 
8 13706.5 10828.9 
9 13807.5 10903.3 
0 13908.7 10977.8 
3 14010. 1 11052.4 
5 1411.7 11127.0 
8 14213.4 11201.7 
2 14315.3 11276.4 
6 14417.4 11351.1 
1 14519.7 11425.9 
6 14622.2 11500.7 
2 14724.8 11575.6 
8 14827.6 11650.5 
7 14930.7 11725.4 
2 15033.9 11800.4 
9 15137.3 11875.5 


Temp., Nz, Oo, 
Deg.R. CO: co 
3760 40836.4 24945. 
3770 §=6. 40988.0 9=25031. 
3780) 3«=—6 441 139.6 25117. 
3790) «= 41291.4 25203. 
3800 41443.2 25290. 
3810 41595.2 25376. 
3820 41747.2 25462. 
3830 41899.4 25548 
3840 42051.6 25635 
3850 42204.0 25721 
3860 42356.4 25808 
3870 §642508.9 25894 
3880 §642661.6 25981 
3890 §©42814.3 26068 
3900 42967.1 26155 
3910 43120.0 26241 
3920 43273.0 26328 
3930 43426.1 26415 
3940 43579.3 26502 
3950 43732.6 26590 
3960 43886.0 26677 
3970 §=6©44039.5 26764 
3980} «=6©44193.1 2685! 
3990 §=6.44346.7 26939 
4000 44500.4 27026 
4010 44654.3 27114 
4020 44808.2 27201 
4030 44962.2 27289 
4040 45116.3 27377 
4050 45270.5 27464 
4060 45424.8 27552 
4070 45579.1 27640 
4080 45733.6 27728 
4090 45888.1 27816 
4100 46042.7 27904 
4110 46197.4 27993 
4120 46352.2 28081 
4130 46507.1 28169 
4140 46662.0 28258 
4150 46817.1 28346 
4160 46972.2 28434 
4170 47127.4 28523 
4180 47282.7 28612 
4190 47438.0 28700 
4200 47593.5 28789 
4210 47749.0 28878 
4220 47904.6 28967 
4230 48060.3 29056 
4240 48216.0 29145 
4250 48371.8 29234 
4260 48527.7 29323 
4270 48683.7 29413 
4280 48839.8 29502 
4290 §=©48995.9 29591 
4300 §=49152.1 29681 
4310 49308.4 29770 
4320 49464.8 29860 
4330 49621.2 29950 
4340 49777.7 30039 
4350 49934.3 30129 
4360) «=—5 .9 30219 
4370 50247.6 30309 


Temp.. 
Deg. R 


H:0 
34519. 
34663. 
34807. 
34952. 
35097. 
35242. 
35388. 
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co: 


B.t.u. per Pound-Mol. 


N:, O: 
co 


12112. 
12189 
12266. 


12343. 
12420. 
12497. 
12574. 
12651. 
12729. 
12806. 
12883 
12961. 


13038. 
13116. 
13193. 
13271. 
13348. 
13426. 
13504. 
13582. 
13660. 
13737. 


13815. 
13893. 
13971. 
14050. 
14128. 
14206. 
14284. 
14363. 
14441. 
14519. 


14598. 
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Gases, 2510-5000 Deg. R., B.t.u. per Pound-Mol. 


emp 
Deg.R. CO 
4380 50404 
4390 50561 
4400 50718 
4410 50875 
4420 51032 
4430 51189 
4440 51346 
4450 51503 
4460 51661 
4470 §=51818 
4480 51976 
4490 52133 
4500 52291 
4510 52448 
4520 52606 
4530 52764 
4540 52922 
4550 53080 
4560 53238 
4570 53396 
4580 53554 
4590 53712 
4600 53870 
4610 54028 
4620 54187 
4630 54345 
4640 54503 
4650 54662 
4660 54821 
4670 54979 
4680 55138 
4690 55297 
4700 55455 
4710 55614 
4720 55773 
4730 55932 
4740 56091 
4750 56250 
4760 56409 
4770 56568 
4780 56727 
4790 56887 
4800 57046 
4810 57205 
4820 57365 
4830 57524 
4840 57684 
4850 57843 
4860 58003 
4870 58162 
4880 58322 
4890 58482 
4900 58641 
4910 58801 
4920 5896! 
4930 38659121 
4940 59281 
4950 59441 
4960 5960! 
4970 59761 
4980 59921 
4990 «866008! 
5000 60241! 
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Novel Flowmeter 


Whereas the usual orifice-type flow- 
meter measures the variable pressure 
lrop across a fixed orifice in the line, 
the new Isometer, manufactured by the 
Elgin Softener Corp., Elgin, Ill., em- 
ploys a constant pressure drop which 
is maintained by changing the size of 
orifice opening as flow through the 
orifice varies. It is claimed that the 
varying-orifice principle makes it pos- 
sible to measure low rates of flow ac- 
curately down to as low as 24 per cent 
of the meter capacity. It is also said 
that pulsating flow can be measured 
more accurately. Errors due to fric- 
tion are claimed to be eliminated be- 
cause the power of the orifice actuating 
mechanism is far in excess of that 
ictually required to move the orifice 
gate. 

The Isometer consists of two parts, 
the actuator and the meter unit. The 
former, which is located in the pipeline, 
consists of a flanged cylindrical section 
at the center of which is mounted a set 
* plates forming a variable orifice. 
The pressure differential across the 
rifice operates a system consisting of 
i pilot valve and power piston to main- 
tain the constant differential desired, 
by adjusting the size of orifice. 

Under this arrangement, the opening 
f the orifice is a measure of the flow. 
The vertical movement of the orifice 


Hook-up of Isometer flowmeter 
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gate is used to adjust an electrical con- 
tact device driven by a clock-type motor. 
The electrical impulses from this con- 
tactor are then transmitted over any 
two-wire circuit to the desired record- 
ing location. There they operate in- 
dicating, totalizing and/or recording 
meters at one or several points. 


Ribbed Gasket 


Perfect tightness, with greatly re- 
duced bolt pressure, is said to be pos- 
sible with the new Multiseal gasket re- 
cently developed by the Goetze Gasket 
& Packing Co., New Brunswick, N. J. 
The gasket is said to withstand extreme 
pressure, temperature changes and 
vibration and is designed to employ 
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Ribbed gasket and sectional view 


only 30 per cent as much contact sur- 
face as on a plain, flat, metal gasket. 
This is accomplished by providing the 
faces with crossed, ductile and resilient 
raised ribs. These gaskets are avail- 
able in solid copper, steel, Armco iron, 
aluminum or lead, or as a metal shell 
with asbestos filler. Circular, elliptical 
and a variety of special shapes are ob- 
tainable. 


Rubber Joint 


For the jointing of chemical stone- 
ware pipe, the U. S. Stoneware Co., 
Akron, Ohio, is providing the new 
Flexlock rubber joint which makes pos- 
sible the use of lower cost bell and 
spigot chemicalware pipe for all pur- 
poses, including pressure lines. It is 
stated that this construction in the case 
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Cross-section of Flexlock rubber joint 


of long lines reduces installed cost by 
as much as 50 per cent in some cases. 
Furthermore, a 4-in. chemical stone- 
ware line using this joint has been tested 
to over 80 Ib. per sq.in. pressure with- 
out joint leakage. 

This joint is formed using a rubber 
sleeve of cross-section as shown in the 
drawing. Smaller joints may be as- 
sembled by hand while larger joints are 
readily jacked together. The joint gives 
mechanical flexibility to the line, making 
possible an. angularity as high as 15 
deg. Furthermore, since only the ex- 
posed edge of the joint comes in con- 
tact with the material handled, such 
rubber-destroying chemicals as chlorine, 
sulphuric acid and nitric acid are 
handled satisfactorily. 

This company has also announced 
that it is now prepared to supply triple- 
spiral packing rings, in addition to 
single- and double-spiral types, in both 
Cyclohelix and Hexahelix shapes, under 
the Fairlie patent. 


Equipment Briefs 


A priming chamber, with integral by- 
pass and relief valves, said to permit the 
handling of volatile liquids in the hottest 
summer weather, has recently been added 
by the Roots-Connersville Blower Corp., 
Connersville, Ind., to its standard Type T 
turbine pump. This pump was originally 
described in the July, 1933, issue of 
Chem. & Met. Through this improve- 
ment it is stated that even high-gravity 
gasoline can be unloaded from tank cars 
when the liquid temperature exceeds 100 
deg. F. Pumps are built in sizes ranging 
from 20 to 350 g.p.m. 

Robins Conveying Belt Co., 15 Park 
Row, New York City, has announced a 
new mechanically vibrated screen known 
as the Vibrex, which is actuated by a 
rotating shaft carrying adjustable, eccen- 
tric weights placed near the center of 
gravity of the screen. Easy stroke and 
slope adjustment are possible, and the 
screen is insulated by heavy springs from 
its support, so as to localize vibration. 
Widths of 3 and 4 ft. and lengths of 64 
and 84 ft., single or double-deck, are 
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standard. 10-ft. single-deck screens are 
also available. 

An industrial white light said to be 
restful on the eyes and to permit increased 
efficiency in high-bay lighting has been 
developed by the General Electric Vapor 
Lamp Co., Hoboken, N. J. The new lamp 
is not actually white. It combines light 
blue and yellow green which, however, 
produce a whiter sensation to the ob- 
The lamp produces an intensity 
of 14,000 lumens at a current consump- 
tion of approximately 1 watt per 35 
lumens. 

Two rubber-like cements which are oil- 
proof, unaffected by most ordinary solv- 
ents, and highly resistant to moisture, 
sunlight, oxidation and ozone, have been 
announced by the Thiokol Corp., Yard- 
ville, N. J. Cement C-1 is a thick dough 
especially prepared for spreading opera- 
tions in rubber manufacturing plants for 
coating fabrics. Cement C-2 is a cement 
of lower viscosity and less pigment load- 


server. 


ing. It contains 72 per cent solvent by 
weight. [hese cements are recom- 
mended for all sorts of coating, im- 


pregnation, binding and sealing opera- 
tions. 

Midwest Piping & Supply Co., 1450 
South Second St., St. Louis, Mo., has 
announced a new line of welding ells of 
carbon steel with a stainless steel lining. 
These ells are said to provide the pro- 
tection of 18-8 stainless steel at prices 
considerably lower than welding ells 
made entirely from stainless steel. Such 
fittings are also available with the stain- 
less covering outside rather than inside 
the ell. 

For drying operations in which con- 
tamination by iron oxide during the dry- 
ing must be avoided, the Philadelphia 
Drying Machinery Co., 3351 Stokley St., 
Philadelphia, Pa., has developed a cor- 
rosion-proof dryer of aluminum or other 
alloys, said to give longer satisfactory 
service than dryers rust-proofed by other 
methods. This dryer employs aluminum 
heating coils, structural aluminum frame 
and aluminum sheets for all internal par- 
titions, as well as for inside sheets of 
all insulating panels. All surfaces in con- 
tact with the recirculated, heated and 
humid air are of aluminum or aluminum 
alloy construction. 

\ir pressure is used in the new 2-qt. 
vaporizing-liquid fire extinguisher made 
by the Pyrene Mfg. Co., Newark, N. J., 
in discharging the liquid. Prior to use, 
the compressed air chamber is supplied 
with air from any line having a pressure 
of 100 Ib. or more. Only occasional 
checking of the air pressure is necessary. 
The nozzle is designed to give a fan- 
shaped spray when partially open, and a 
solid stream that can be thrown 30 ft. or 
more, when fully open. 

Two new recording draft gages, em- 
ploying slack leather diaphragms rather 
than liquid columns, and suitable for 
ranges between 0.1 and 100 in. of water, 


have been announced by the Hays Corp., 
Michigan City, Ind. The series OT in- 
struments are described as “sensitive” 
and the series OH instruments as “super- 
sensitive.” Both are equipped with 10-in. 
charts. The former is available in one- 
and two-pen models. The latter, for 
applications requiring greatest accuracy, 
may be read as closely as 0.0005 in. of 
water. 


Pneumatic Wrench 


Removal or replacement of nuts in 
heat exchangers, pressure vessels, kettle 
heads and other equipment is readily 
accomplished according to the Ingersoll- 
Rand Co., Phillipsburg, N. J., with the 
new Ingersoll-Rand Pott impact wrench. 
The principle employed in this wrench 
is said to be entirely new in the 
pneumatic tool field. The wrench is 
operated by a multi-vane airmotor. Be- 
tween the motor and chuck is inter- 
posed a device consisting of three parts, 
a rubber accumulator, a hammer and an 
anvil. In operation, the torque of the 
motor is applied to the accumulator 
which, in twisting becomes shortened, 
lifting the hammer from engagement 
with the anvil. The hammer is then re- 
and spun forward to the next 
engagement, thus delivering a powerful 
blow to the anvil, on the end of which 
the chuck is attached. 

The torsional impacts occur at the 
rate of 1,200-1,400 blows per minute and 
are said to be capable of starting 
frozen nuts which otherwise could be 
removed only by splitting with a chisel 
or burning with a torch. One man can 
operate the wrench with ease and with- 
out danger, according to the manu- 
facturer. 


leased 


Chemical Goggle 


Effective ventilation, combined with 
complete protection from splashes of 
corrosive liquids and impact of flying 
particles, is offered in a new goggle 
recently announced by the American 
Optical Co., Southbridge, Mass. This 
new goggle, known as AO Duralite-50 


New ventilated chemical goggle 
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Chemical Goggle, is constructed wit! 
molded eye-cups, slotted under the len 
ring, so as to promote air circulation. 
The perforated side shields are backe 
up with a solid baffle plate to isolat 
the eyes from splashes, at the same tim: 
permitting circulation of air over th 
lenses. The lenses are case-hardened 
and are said to provide maximum lens 
protection from impact. The bridge 
of the rubber-covered, ball-chain typ: 
and is readily adjustable. The goggles 
are said to combine maximum wearing 
comfort with complete freedom fron 
fogging. 


Vibratory Feeder 


Complete absence of wearing parts is 
attained in a new vibratory feeder for 
dry chemicals developed by the Syntron 
Co., Pittsburgh, Pa. The feeder con- 
sists of a vibrated hopper, a vibrating 
trough feeder, a rheostat controlling 
the volume flow of the feeder and a 
control box for the two vibrating 
elements. The feeder capacity ranges 
from 2 oz. to 2,000 lb. per hour. Flow 
is continuous and steady and the volume 
is under instant control. As the feeder 
may be instantly stopped, it is said to 
be adaptable to use in automatic pack- 





Feeder for dry chemicals 


aging machinery as well as in such other 
applications as feeding water-treating 
chemicals and proportioning a number 
of materials. Power consumption is 
stated to be less than 200 watts. 


Self-Priming Pump 


Dependability is said to be an out- 
standing characteristic of a new close- 
coupled, self-priming pump, recently 


announced by the Worthington Pump 
& Machinery Corp., Harrison, N. ]. 
The pump is primed automatically, 
out the use of floats, hand-operated 
valves or recirculation, by a Worthing- 
ton-built Hytor which is placed on the 
same shaft with the pump and mo! 
When the pump is primed, a pressure 











operated cutout automatically unloads 
the Hytor. The pump is available for 
single or polyphase, 50 or 60 cycle a.c. 
and for d.c. operation. Sizes range 
from 50 to 400 g.p.m. at heads from 25 
to 150 ft. 


Universal Meter 


The Foxboro Co., Foxboro, Mass., 
has developed a universal flowmeter de- 
signed to measure any fluid under any 
industrial conditions. The new meter 
has a flow rangeability of 10-to-1, a 
uniformly graduated chart and, if 
necessary, a temperature and/or pres- 





New universal meter 
for all fluids 


sure pen. A new mechanical integrator 
is provided, totalizing on a counter. If 
desired, a transparent indicating scale 
may be provided. 


Feed Pump 


For the pumping of exact quantities 
of water-treating chemicals into water 
supplies, at a rate dependent upon 
water flow, the Dearborn Chemical Co., 
310 South Michigan Ave., Chicago, IIl., 
has introduced a new chemical pump of 
the plunger type with stroke adjustment 
variable from 0 to 3 in. Plungers are 
made of special alloys and all working 
parts of nickel semi-steel. The con- 
struction is described as rugged and the 
action as smooth and steady, without 
lost motion, at all operating speeds. 
Construction features include a guided 
plunger and centered’ ball bearings. 
Pressure lubrication is employed. 


Batch Mixer 


O. Bartlett & Snow Co., Cleve- 
Ohio, announces that it is now 
building the Lancaster mixer (originally 
lescribed in Chem. & Met., p. 266, May, 
1933). The equipment is being offered 
series of seven standard sizes rang- 
ing irom 2/3 to 36 cu.ft. capacity, in 
born Open and closed models, with or 
without loading hoppers. The accom- 





Lancaster mixer and loading hopper 


panying illustration shows one of the 
larger mixers, complete with loading 
equipment. 

From the earlier description it will 
be recalled that this machine consists 
of a revolving pan which carries the 
ingredients into the mixing area where 
one or more assemblies of plows, or 
plows and mullers, whirling in counter 
directions, produce a thorough and 
homogeneous mix in extremely short 
time, according to the manufacturer. 
The machine is adapted to a wide range 
of mixing problems with such products 
as glass, refractories, putty, enamels, 
and various pharmaceuticals, handling 
mixes of dry or plastic materials. 


Turbine-Type Mixer 


Patterson Foundry & Machine Co., 
East Liverpool, Ohio, has announced 
that its Type E mixer is now being 
regularly supplied with a Style TD 
stirrer consisting of a turbine with 
diffusing ring. This type stirrer is 
said to be particularly effective where 
solids must be kept in suspension in 
liquids or where liquids are to be mixed 
in solids or with other liquids or with 
air or gases, for blending, dissolving, 
emulsifying or heat transfer. This type 
of mixer is available either for belt 
drive or with this company’s Unipower 
agitator drive, as illustrated. Mixers 


Cutaway view of improved 
mixer 
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may be supplied with a single turbine at 
the bottom or with an additional tur- 
bine or turbines placed at intervals on 
the shaft, with or without diaphragms 
or draught tubes. 


Corrosion-Resisting Paint 


“Acidseal” is the name of the new 
line of corrosion-resisting paints re- 
cently introduced by the B. F. Good- 
rich Co., Akron, Ohio. The binder 
used is a rubber isomer which is hard 
and flexible and which gives the paint 
practically the same resistance as crude 
rubber. Acids and alkalies are said to 
have no effect with the exception of 
those of an oxidizing character such as 
nitric acid or sodium hypochlorite. The 
paints are recommended wherever cor 
rosive conditions exist but not for ex- 
posure to direct sunlight. They are 
handled much like lacquers by brushing, 
spraying or dipping. They are said to 
adhere well to all surfaces and are 
available in a wide range of practical 
colors. 


Non-Slip Tread 


In the accompanying view is shown 
the new Electroforged stair tread manu- 
factured by the Blaw-Knox Co., Pitts- 
burgh, Pa. The nosing is made from 





Improved metal stair tread 


rolled, diamond-checkered plate and the 
tread assembled by electroforging with- 
out cutting, slotting or punching the 
bars or removing metal in any way. 
The twisted cross-bars are said to afford 
maximum safety under wet, greasy or 
icy conditions. 


Duplex Vibrating Screen 


A novel, easily removable lock ring, 
making possible the ready use of throw- 
away cheesecloth disks, in place of wire 
cloth sieves, is a feature of the new 
Duplex screen for solids and liquids 
recently developed by the Paterson En- 
gineering Co., 420 Sansom St., Phila- 
delphia, Pa. The distributor for the 
screen is Arthur T. Ward, 50 Church 
St., New York, N. Y. 

Another interesting new feature of this 
screen is an extra “Duplex” basket of 
smaller size which fits inside the main 
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basket, making possible two screenings 
at one time. The screen makes possible 
control of vibration which is quickly 
regulated to suit the mesh of sieve used 
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New duplex vibrating screen for 


wet and dry products 

and the product being screened. The 
screen weighs 75 lb. and is equipped 
with a 4 hp. explosion-proof, dust-proot 
motor. 


Renewable Valves 


A new line of renewable bronze angle 
and globe valves has recently been put 
on the market by the Fairbanks Co., 
393 Lafayette St.. New York City. A 
radial seat between body and bonnet is 

said to ensure 
a tight joint 
and perfect 
alignment. The 
; disk ring, of 
long fiber 
bestos 


as- 
com- 
pounded with 
vulcanizing el- 
ements, is suit- 
able for steam, 
hot and cold 
water. The 
stem is of high- 
tensile rolled 
bronze, with at 
least five 
threads at all 
times in con- 
tact with the 
bonnet. All 
parts are inter- 
changeable. 





im- 


Cross-section of 


proved globe valve 


Viscosity Indicator 


For use on fuel oil heaters and in the 
manutacture of varnishes, paints, chemi- 
and other materials, the Sterling 
Engine Co., 1270 Niagara St., Buffalo, 
N. Y., has developed 
dicator which may optionally be equip- 
ped with an electric for 
trolling Material, viscosity of 


cals 
a viscosity in 


switch 
the 


con- 


which is to be measured, flows through 
a pipe in the wall of which is an orifice 
admitting a part of the flow to a cham- 
ber controlled by a pressure-relief valve. 
In this chamber is an outlet orifice 
through which the pressure-controlled 
liquid flows into a smaller chamber dis- 
charging through a friction tube. The 
pressure in this second chamber is in- 





dicated on a dial in terms of viscosity 
If control is desired, this pressure serve 
to operate a pressure switch. As 

leaves the friction tube, the liquid re 
turns to the reservoir from which th 
original flow was supplied. The instru 
ment is calibrated in Saybolt second 
or other units and is said to be capab! 
of control, accurate to 5 Saybolt seconds 
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Air Conditioning. The Trane Co., La 
Crosse, Wis. { pages describing small 
omfort coolers for water or direct ex- 
pansion refrigerants. 

Alloys. Burgess-Parr Co., Moline, Ill.— 
i-page leaflet describing some recent ap- 
plications of Illium-G. 

Alloys. International Nickel Co., 67 
Wall St., New York City Bulletin C-1— 
8 pages on properties of Monel metal with 
description of the uses of this material in 


the manufacture of soap; Bulletin H-1, 4 
pages on the application of Monel metal in 
pumps. 

Apparatus. U. §S. Stoneware 
Church St., New York City—Leaflet 
scribing stoneware Kjeldahl equipment. 

Asbestos Products. General Asbestos & 
Rubber Division, Raybestos-Manhattan, 


Co., 590 


de- 


Inc., North Charleston, 8S. ¢ 24 pages 
covering a variety of asbestos textiles in- 
cluding fabrics, yarns, cords, rope, fibers 
and tape; and the products made from 


these materials, such as bags, diaphragms, 
filter cloths, etc 


Chemicals. Dow Chemical Co., Midland, 


Mich. 16-page book covering, largely with 
illustrations, several phases of this com- 
pany’s activities in chemical and metal- 
lurgical fields 


Compressors. Worthington Pump & Ma- 
chinery Corp., Harrison, N. J.—L-620-B8— 
6 -pages on vertical, angle two-stage air 
compressors ; L-621-B6, 4 pages on vertical, 
single-stage air compressors. 

Crushing and Grinding. 
York, Pa.—Ah-323—First 
tion of this company on the Hardinge- 
Hadsel mill, describing a specific installa- 
tion, giving data on various mill sizes, and 
giving crushing and grinding costs in com- 


Hardinge Co., 
official publica- 


parison with conventional equipment. 
Electrical Equipment. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis.—Bulletin 1169 


12 pages describing construction and ap- 
plications of this company’s mercury-arc 
power rectifiers 

Electrical Equipment. 


Century Electric 


Co., St. Louis, Mo.—S8 pages briefly de- 
scribing constructional features of 4- to 
600-hp. polyphase motors made by this 
company. 

Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Publications as 


follows: GEA-1839, 80 pages on cable ac- 
cessories, describing methods of jointing in- 
sulated cable: GEA-1972, oil-blast circuit 
breaker for 600-1,200 amp. ; GEA-2123, out- 
door fuse disconnecting switch; GEA-2127, 
knife switches for 500 and 600 volts. 

Electrical Equipment. Roller-Smith Co., 
233 Broadway, New York City—Catalog 
48—-Describes a variety of a.c. and d.c. 
meters for electrical measurements, includ- 
ing pyrometers; Catalog 8, Supplement 1, 
deals with air and oil breakers and “self- 
standing” steel panels. 

Equipment. Cameron Machine Co., 61 
Poplar St., Brooklyn, N. Y.—56 pages 
covering a wide range of slitting and roll- 
winding machinery for paper, together with 
accessories made by this company. 

Equipment. J. P. Devine Mfg. Co., Mt. 
Vernon, Ill.—Condensed General Catalog 
No. 105-B—12 pages briefly describing the 
complete line of process equipment made by 
this company; four additional pages of en- 
gineering charts and tables. 

Equipment. ’. §&. Rockwell Co., 50 
Church St., New York City—Catalog M1 

4 pages on air-tight blast gates made by 
this company. 

Forgings. Kropp 
Roosevelt Rd., 
showing typical 
company. 

Heat 
Corp., 


Forge Co., 5301 West 
Chicago, Ill.—4-page leaflet 
forgings produced by this 


York 
Pa.—Bulletins 


Exchange. 
York, 


Ice Machinery 
35,238, 39, 40 


2-page leaflets covering respective 
vertical shell-and-tube condensers, sing! 
pass type; horizontal shell-and-tube co: 


densers, multi-pass type; and _  horizont: 


shell-and-tube brine coolers. 

Instruments. Chemical & Resears 
Corp., $308 Santa Monica Blvd., Beverly 
Hills, Calif Leaflet describing the Allis« 


Electrometer, an instrument for measuri! 
electromotive force for determining pH 
values. for potentiometric titrations, for cor 
ductivity and resistance measurements ar 
other electrometric investigations. 
Instruments. Leeds & Northrup C: 


4900 Stenton Ave., Philadelphia, Pa.—Bu 
letin 4001—24 pages on the use of ele 
trical thermometers in connection with air 
conditioning systems. 

Materials Handling. Link-Belt Co., 204 


West Hunting Park Ave., 
Catalog 1542—16 pages on collectors for 
removing sludge and scum from rectangu 
lar tanks in sewage and water treatment 
plants 
Materials Handling. The Re-Bo C 
Watertown, N j Leaflet describing Re- 


Philadelphia, I’ 


Bo removable bodies for hand trucks and 
showing their application in the reducti 
of handling costs. 

Nozzles. Binks Mfg. Co., 3114 Carrol 
Ave., Chicago, TIil. Bulletin 50 (overs a 
complete line of spray nozzles for water 
cooling, air conditioning, industrial and 
other applications. 

Power Transmission. Graton & Knight 
Co., Worcester, Mass.—44-page book dis 
cussing in detail the economics of the tw: 
generally used power transmission svs- 
tems: individual motor and modern group 
drive 

Pumps. Allis-Chalmers Manufacturing 
Co., Milwaukee, Wis.—Leaflet 2199—4 
pages describing motorized, close-coupled 
centrifugal pumps 

Pumps. Gardner-Denver Co., Quincy, 
Ill.—4-page leaflet describing a new liné 


of horizontal, single-stage, double-suction 


centrifugal pumps. 


Pumps. Lawrence Machine & Pump 
Corp., 371 Market St., Lawrence, Mass.— 
Bulletin 201—-Describes double-suction, 
horizontally split centrifugal pumps. 

Pumps. Westco Pump Corp., Davenport, 
Ia.—Bulletin 679—4 pages describing new 
removable liners for this company’s tur- 
bine pumps. 

Pumps. Worthington Pump & Machin 
ery Corp., Harrison, " J.—W-102-B1 


“A 


6 pages on turret-type. horizontal, duplé 
piston pumps ; W-321-B2A, 6 pages on close- 
coupled, motorized centrifugal pumps 

Refractories. Harbison-Walker Refra« 
tories Co., Farmers Bank Bldg., Pitt 
burgh, Pa Three folders describing hig) 
temperature bonding mortars, with list 
applications for each. Mortars includ 
Thermolith, with a chrome-ore base; Fir 
bond. with a silica base; and Harwa 
Bond, with a diaspore base. 

Refractories. Ironton Fire 
Ironton, Ohio—Information 
3—Three pages on Ironton Bond, a high- 
temperature cement, giving information 
properties, use and applications. 

Regulators. American Meter Co., Reli- 
ance Regulator Corp. Division, 60 East 1 
St., New York City—Bulletins 32 and 
Describing the new Reliance Type P h 
pressure gas regulator with 
photographs showing stream-line flow cl 
acteristics, said to increase capacity, 
prove uniformity of regulation and re 
upkeep. 

Stills. Barnstead Still & Sterilizer 
2 Lanesville Terrace, Forest Hills, |! 
ton, Mass.—6 pages describing solvent 
covery stills and Soxhlet extractors n 
by this company 


Brick . 
Circular N 


cross-sect 
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Chemical Engineers Plan 
British Trip for 1936 


RELIMINARY plans recently an- 

nounced for an International Chemi- 
cal Engineering Congress to be held in 
London, England, June 22-27, 1936, have 
now been followed by an_ invitation 
for a joint meeting between the British 
Institution of Chemical Engineers and 
the American Institute of Chemical En- 
gineers. The invitation tendered by Dr. 
Herbert Levenstein, president of the 
Institution to Dr. Albert E. Marshall, 
president of the A. I. Ch. E., was 
accepted by Council of the latter or- 
ganization and officially approved by 
the membership at its business meeting 
in Wilmington, Del., May 14. This 
will be the third in a series of joint 
sessions between these two groups. 
The first was in 1925 when 60 mem- 
bers and guests of the American In- 
stitute met in England, July 12-30. A 
return visit was made in 1928 when a 
party of 120 British members and guests 
joined in a tour of the United States 
and Canada, August 19-30. 

Originally planned for 1930 but post- 
poned because of economic conditions, 
the meeting next year promises some 
unusual features of international inter- 
est. As pointed out by President Mar- 
shall, in his article last month (see 
Chem. & Met., May, 1935, p. 244-5), 
the Chemical Engineering Congress is 
to be held in connection with the World 
Power Conference, but is to have a dis- 
tinctly autonomous program. Subjects 
to be featured include chemical engi- 
neering projects, plant construction, fuel 
and heat, development trends and gen- 
eral problems of administration and or- 
ganization. 
he joint meeting of the two socie- 
is scheduled to begin on June 27 
at the conclusion of the Congress and 
will probably extend to about ten days 
¢ which visits will be made to in- 
ial and historic points of interest 

sritish Isles. Preliminary and 
tentative estimates of the approxi- 
cost of the entire trip place the 
tum around $550 per person. 
er business discussed at the Wil- 
ton session of the American In- 

of Chemical Engineers included 
rt by F. C. Zeisberg, chairman 





of the publications committee on the 
proposed change in the Institute’s pub- 
lication policy. The experimental plan 
of issuing the Transactions in the form 
of a paper-bound quarterly has met with 
the following response: A questionnaire 
included with the January quarterly was 
returned by only 140 members, 73 of 
which favored the quarterly plan while 
27 preferred the present annual cloth- 
bound volume. Mr. Zeisberg urged a 
more representative response from the 
membership. 

The chairman also pointed out his 
committee’s recommendation that the 
Institute should establish an award, to 
be known as the William H. Walker 
medal, the purpose of which is to stimu- 
late interest and improve the quality 
and presentation of papers to appear 
in the Transactions. This proposal, 
with regulations governing the award, 
will again be submitted to Council be- 
fore final authorization. 

Sheppard T. Powell, consulting engi- 
neer of Baltimore, chairman of the joint 
committee (with A.S.C.E.) on pollu- 
tion of streams described the coopera- 
tive work with the National Resources 
Board. Major industries contributing 
to stream pollution and focal points of 
pollution, were charted in a_ report 
which also brought out the approximate 
cost of purification. Mr. Powell recom- 
mended that the committee and the In- 
stitute should guard against legislation 
that would place undue burden on pro- 
cess industries during the consideration 
of this problem. 

The next meeting of the Institute is 
to be held at Columbus, Ohio, Novem- 
ber 13, 14 and 15. Professor J. R. 
Withrow of Ohio State University is 
to serve as general chairman. 


Activated Carbon Patents 
Held Infringed 


N a decision rendered by the United 
States District Court for the District 
of Connecticut on May 13, the Chaney 
patents Nos. 1,497,543 and 1,497,544, 
covering activated vapor adsorbent car- 
bon, were held valid and infringed. 

The suit was brought by National 
Carbon Co., Inc., unit of Union Carbide 
and Carbon Corp. against Richards & 
Co., Inc., and The Zapon Co., of Stam- 
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ford, Conn., because the two latter com- 
panies were using for solvent recovery 
activated coconut carbon which had been 
made by The Barnebey-Cheney Engi- 
neering Co., of Columbus, Ohio. 

District Judge Hincks held that this 
constituted infringement of the plaintiff's 
patents, the claims of which he found 
valid. He rendered judgment in favor 
of the plaintiff for $24,410.65 on account 
of the infringement. 

The Chaney patents were based on the 
wartime discoveries of Dr. N. K. Chaney 
and his associates in the National Car- 
bon Co., Inc.,—discoveries that assured 
an ample supply of highly efficient gas- 
mask carbon at a time when the need 
was most urgent. After the war, it was 
found that this highly activated carbon 
was equally efficient for a variety of 
peacetime uses. In 1919, the National 
Carbon Company, Inc., began the manu- 
facture of activated carbons by the 
Chaney process for industrial use. 


American Potash Institute 
Formed in Washington 


MERICAN producers and importers 
Ai potash salts announce the or- 
ganization of the American Potash In- 
stitute, Incorporated, which will be es- 
tablished in Washington, D. C., at an 
early date. The Institute has been or- 
ganized to carry on scientific and agri- 
cultural investigations to promote the 
efficient and profitable use of potash in 
crop production. 

It will be its policy to cooperate, as 
opportunity affords, with State and 
Federal institutions in carrying on re- 
search and experimental work in the 
United States, Canada and Cuba and 
with the agricultural work sponsored by 
the National Fertilizer Association and 
other scientific and trade organizations. 

Dr. J. W. Turrentine, for years in 
charge of potash researches of the Bu- 
reau of Chemistry and Soils, U. S. De- 
partment of Agriculture, has been ap- 
pointed president. Dr. Turrentine has 
long been well known in America and 
Europe for his numerous researches, 
writings, and addresses on potash and 
other fertilizer subjects and his activi- 
ties in connection with the development 
of the American potash industry. He 
has been connected with the U. S. De- 
partment of Agriculture since 1911, 
when the initial potash survey of the 
United States was inaugurated. 

G. J. Callister, director of the Agri- 
cultural and Scientific Bureau, N. V. 
Potash Export My., Inc., and for 24 
years connected with the educational 
work of the potash industry, will be 
vice-president and _ secretary. Both 
Messrs. Turrentine and Callister will 
sever their connections with their re- 
spective organizations when the Insti- 
tute is established. 
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Exhibit of Apparatus at 
A.S.T.M. Detroit Meeting 


N addition to interesting displays by 

leading companies in the industry, the 
Exhibit of Testing Apparatus and Re- 
lated Equipment which will be in prog- 
ress during the week of the A.S.T.M. 
thirty-eighth annual meeting, June 24- 
28, at the Book-Cadillac, Detroit, will 
feature special instruments and ap- 
paratus as developed by A.S.T.M. com- 
mittees and various research laborato- 
ries. 

In the booths of the companies produc- 
ing and distributing instruments, labo- 
ratory supplies, etc., there will be items 
of interest to many engineering materials 
fields, including ferrous and non-ferrous 
metals, ceramic, concrete and masonry 
materials, petroleum products, rubber 
products, paving materials, and others. 
Latest developments in research and 
testing apparatus will be shown by 
various companies. 

Displays by society committees and 
research laboratories of special appara- 
tus and equipment they have developed 
will form an interesting section of the 
Exhibit. A.S.T.M. Committee B-3 on 
Corrosion of Non-Ferrous Metals and 
\lloys will have an extensive display 
showing many corroded specimens 
which have been collected from the var- 
ious test racks throughout the country. 
The display will cover the committee’s 
work in atmospheric, galvanic and elec- 
trolytic and liquid corrosion. 

Committee B-6 on Die Cast Metals 
and Alloys will illustrate in its booth im- 
portant phases of its work. There will 
be a number of samples of test speci- 
mens from various alloys, an extensive 
display of corrosion specimens which 
the committee has had under test for 
many years with records of corrosion 
progress at the various exposure points 
and an extensive series of sample die 
castings of various alloys. 


Dow and Cleveland-Cliffs 
Form New Company 


HE Dow Chemical Co., Midland, 

Mich., and the Cleveland-Cliffs 
[ron Co., Cleveland, announce that they 
have joined in organizing the Cliffs- 
Dow Chemical Co. The new company 
was incorporated at Lansing with an 
authorized capital of 25,000 shares of 
‘A” preterred, 10,000 shares of “B” 
preferred, and 25,000 shares of common 
stock. The amount of capital issued at 
this time was not stated, but it is under 
stood that arrangements have been made 
to dispose of shares to provide money 
tor further expansion and development. 
The Cleveland-Cliffs Iron Co. has owned 
and operated a chemical plant at Mar- 
quette, Mich. for thirty years. 


340 


The scope of the new company will 
be to manufacture chemicals derived 
from wood, a field in which both compa- 
nies have been experimenting and carry- 
ing on research work. 


A. |. Ch. E. Sponsors Student 
Meeting in Philadelphia , 


BOUT 150 members of the student 
Fp eel of the American Institute 
of Chemical Engineers met at Drexel 
Institute in Philadelphia, May 17 and 
18 for a series of plant visits and tech- 
nical sessions addressed by members of 
the Institute. Dean Leon D. Stratton 
of Drexel was chairman, assisted by 
Professor A. McLaren White of North 
Carolina who is chairman of the A. I. 
Ch. E. committee on student chapters. 
Speakers included Dr. Parke R. Kolbe, 
president of Drexel Institute, F. J. 
LeMaistre, executive secretary, Profes- 
sor James R. Withrow of Ohio State, 
Chaplin Tyler, manager of sales de- 
velopment, Ammonia Department, 
duPont Company, Crosby Field, presi- 
dent, Flak-Ice Corporation, Thomas B. 
Drew of duPont Experimental Station, 
Philip L. Davison of Carrier Engineer- 
ing Co., Louis J. Trostel, chief chemist, 
General Refractories Co., J. M. de Bell, 
chemical engineer of the Hercules 
Powder Co. and S. D. Kirkpatrick, edi- 
tor of Chem. & Met. 

Plant visits included trips to John T. 
Lewis, Inc., Pennsylvania Sugar Co., 
Atlantic Refining Co., Grasselli Chemi- 
cal Co. A visit to the Fels Planetarium 
of Franklin Institute and a dance at the 
Drexel Women’s Dormitory provided 
an interesting social program. 


Krebs Opens New Titanium 
Pigment Plant 


HE Krebs Pigment and Color Corp. 

has announced that three new pig- 
ments will be manufactured at their new 
plant in Edge Moor, Del. Edge Moor 
is located on the Delaware River about 
three miles north of Wilmington. The 
main office of the company was recently 
transferred from Newark, N. J., to 1007 
Market St., Wilmington. 

These new pigments will be called 
TI-CAL LO, TI-CAL HO and TI-BAR 
and are extended titanium pigments, 
having calcium sulphate and barium sul- 
phate bases as indicated by their respec- 
tive names. 

The new plant, modern in every de 
tail, comprises twenty buildings. The 
company is now operating plants in 
Newark, N. J., where a complete line of 
dry colors and lithopone are made; in 
Baltimore where titanium dioxide is 
manufactured and in Newport, Del., 
where lithopone is also produced. 





Large Increase in Pyrites 
Production in 1934 


RODUCTION of pyrites in 1934 
amounted to 432,524 long tons 
valued at $1,216,363, compared wit! 


284,311 tons, valued at $769,942 in 1933 
an increase of 52 per cent in quantity 
and 58 per cent in value. Production in 
1932 totaled 189,703 tons, valued at $498 

570 according to a report from the U.S 
Bureau of Mines. 

Tennessee was the largest producing 
State in 1934; others were California, 
Colorado, Missouri, Montana, New 
York, Virginia, and Wisconsin. New 
York increased its output of pyrites 
from 19,824 long tons in 1933 to 31,674 
tons in 1934, a gain of 11,850 tons or 
60 per cent. Production in 1932 
amounted to 16,871 tons. 

Production in Missouri decreased 
from 18,355 long tons in 1933, to 14,557 
tons in 1934, a decline of 21 per cent 
In 1932, 3,958 tons was produced in 
this State. Colorado shipped 5,303 long 
tons of pyrites in 1934 from the mill- 
tailings dump of the Colorado Zinc 
Lead Mill in Lake County. Shipments 
from this property totaled 4,059 tons 
in 1933, and 1,496 tons in 1932. 

In 1934 the quantity of pyrites sold 
or consumed by producing companies 
amounted to 431,340 tons, a gain of 53 
per cent, compared with 282,583 tons 
in 1933. The amount sold or consumed 
in 1932 was 188,872 tons. The pyrites 
produced in 1934 contained approxi- 
mately 167,645 long tons of sulphur; in 
1933 the output contained 107,778 tons, 
and in 1932, 66,432 tons. 


Chemical Show Will Feature 
Advances in Equipment 


N addition to its display of raw ma- 

terials and finished products the Fif- 
teenth Exposition of Chemical Industries 
which will be held at Grand Central 
Palace, New York, Dec. 2-7, promises 
to offer an exhibit of equipment in terms 
of heavy plant machinery and the in- 
numerable accessory machine units 
which serve industrial plants and repre- 
sent the handling of mass production 
operations after they have been worked 
out in the laboratory and semi-work’s 
production scale. Quite naturally this 
trend will be responsive to the fact that 
the American market, after years of 
depression, has a stored up demand tor 
capital goods and for plant equipment 
generally, to replace units which thie 
mere factor of obsolescence should have 
replaced sooner. As a background tor 
building and machine maintenance ti 
chemical processes to be handled must 
certainly be advanced by the unpr: 
dented backlog of research facts which 
are available. 
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USINESS gets its chance. If by 

next April it can show a good 
record, demonstrate its good faith in 
asking just a few weeks ago for this 
chance to show that, without compul- 
sion, it can maintain high standards in 
wages, working conditions and trade 
practices, the Administration will not be 
able to revive government control. 

Public opinion is not yet sufficiently 
strong to justify the President in pro- 
posing now any means that might be 
construed as circumventing the Supreme 
Court’s decision in the Schechter case 
or a constitutional amendment for cen- 
tralized government. The President 
won't be able to do this ten months from 
now nor go to the country in next year’s 
Presidential campaign on a platform to 
destroy states’ rights unless business 
fails to maintain order in its own house 
and permits the demise of NRA to de- 
moralize conditions. 

Obviously, the President doesn’t ex- 
pect that business operating on its own 
can show as fine a record of good be- 
havior as business under NRA. He is 
prolonging that organization for the pur- 
pose of painting the contrast by report- 
ing on conditions that prevail after gov- 
ernment discipline is removed. The 
President minimizes the effectiveness, 
in maintaining code standards through- 
out all industry, of the stipulation that 
such standards must be complied with 
in all contracts for supplying the gov- 
ernment with goods and services. In 
deprecating this means of preserving 
“the larger objectives of NRA,” the 
President reveals that he doesn’t believe 
business voluntarily can keep chiseling 
backsliders in line and march on to 
recovery. 

Actually the effect of the Administra- 
tion’s policy in dealing only with those 
firms which maintain code standards 
reaches back into business of every kind 
everywhere. It covers business done on 
loans from the government as well as 
purchases made by the government and 
contracts for construction and other 
services, 

The President’s figure of one per cent 
of total industrial production as repre- 
senting the dollar volume of business 
which the government controls is a very 
low estimate, but if all business holds 


to the requirements imposed with re- 
spect to government contracts, it need 
be of no concern that henceforth, such 
government business goes only to the low 
bidder who maintains these standards. 
Incidentally the chiseler won’t have a 
chance to wangle government orders 
as compliance with wage and _ hour 
standards will be written into law as a 
condition of all contracts and NRA will 
be ¢ stantly on the lookout for trans- 
gTes ns. 

_A real obstacle that the Administra- 
tion as thrown in the way of business 
in demonstrating that it needs no NIRA 
June 
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or other statutory injunctions to main- 
tain a high rating of efficiency and 
morality is the President’s endorsement 
of the Wagner labor relations bill. By 
thus arming labor, enactment of the new 
labor law will harass business in this 
very critical period by subjecting it to 
employee dictation. 

But even this should not deter indus- 
try from demonstrating conclusively 
that, neither in state nor interstate busi- 
ness, is there any necessity or any rea- 
son for further control over its opera- 
tions by the government. 

There is no blinking the fact that by 
next April or before, if business fails to 
come through with a vindication of its 
declaration of independence, that the 
President will have ready a new set of 
harness and that he will have the people 
behind him for a new and much more 
comprehensive scheme of political regu- 
lation of business. 

An agreement to cooperate with the 
Public Health Service in warning users 
of benzol against its hazardous char- 
acteristics has been entered into by 37 
companies producing the product. 

This is the fourth chemical that like 
agreements have been entered into for 
by their producers. The other products 
are carbon tetrachloride and similar 
volatile chlorinated liquid hydrocarbons, 
carbon bisulphide, and aniline oil. 

The benzol agreement is effective 
June 27, 1935. 

The Copeland food and drug bill 
(S.5) has passed the Senate after it 
had been revived through a compromise 
with its opponents and despite somewhat 
dreary prospects; now it seems destined 
to pass the House, particularly if the 
present session lasts for some time. 

In the House, the bill is before the In- 
terstate Commerce committee which has 
previous legislation that will take it 
quite a while to dispose of; but it is ex- 
pected that administration pressure will 
be brought to bear to get it out and 
enacted. Opponents of the measure 
have been mollified to a considerable 
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degree by the amendments agreed to in 
the Senate and are now reported to be 
pushing for passage of the bill for fear 
that they may be confronted with a more 
stringent measure if it goes over to next 
session. 

Drawn together by common problems 
producers of domestic potash are coop- 
erating as never before. In an effort to 
prevent further demoralization of the 
market no additional leases for the de- 
velopment of potash on the public lands 
are being issued by the Interior De- 
partment. Closer relationships among 
domestic producers had its start April 
8, when interests in the Carlsbad region 
of New Mexico met at a dinner in honor 
of George S. Rice, chief mining engi- 
neer of the U. S. Bureau of Mines. 
This dinner was arranged by H. lI. 
Smith, of the Geological Survey, who is 
chief of the division of that bureau which 
deals with mineral leasing. 

Industrial loans totaling $1,382,700 
had been made up to April 1 by the Re- 


construction Finance Corp. to the 
chemical industry. These loans are 
made primarily to furnish working 


capital, but when found essential a por- 
tion of the loan may be used for the 
purchase of. equipment, for the payment 
of taxes, or for the purpose of reducing 
the face of mortgages. 

A limitation of TVA’s activities in 
weed killing chemicals to experiments 
only is favored by Chairman McSwain 
of the House Military Affairs Com- 
mittee, he revealed during the course of 
hearings before that body on the Norris 
amendments to the Authority’s law. 

In the Senate Norris had _ incor- 
porated in the amendments a provision 
authorizing TVA “to experiment in the 
production of chemicals for the killing 
of weeds.” Representative McSwain 
said he was willing to have the words 
“the production of,” which would in 
effect limit the Authority’s activity to 
experiments in application of such 
chemicals. 

This announcement by the committee 
chairman came during a session in 
which Bethune G. Klugh, vice-president, 
Swann Chemical Co., declared that 
there was no public need or justification 
for TVA entering the chemical busi- 
ness. He told the committee that there 
is no evidence so far that heavy ex- 
penditures by the Authority have re- 
sulted in progress in chemical art. 

Mr. Klugh added that the enormous 
installed capacity of phosphoric acid by 
TVA places a cloud of uncertainty over 
every branch of the chemical industry 
producing phosphoric acid or its de- 
rivatives. 

If TVA chemical work is only of an 
experimental nature, why should it have 
a capacity equivalent to 50,000 tons a 
year of phosphoric acid or 300,000 tons 
of standard commercial fertilizer, he 
asked. 
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Chemical Manufacturers to Continue 
Alll-Industry Program 


HEMICAL manufacturers, assem- 

bled at Skytop, Pa., June 6 for the 
63rd annual meeting of the Manufac- 
turing Chemists’ Association, went on 
record unanimously with agreement 
“that the chemical industry should con- 
tinue to maintain the reputation it has 
always had for high wages and good 
working conditions” and_ strongly 
recommended “that all members of the 
industry should make it a particular point 
to see that this reputation does not 
suffer.” The Chemical Alliance, Inc., 
war-time agency revived to carry on co- 
operative activities under NIRA, is not 
to be dissolved but will remain in exist 
ence to deal with problems that require 
unified, cooperative action on the part of 
the whole industry. 

William B. Bell, president of both the 
Manufacturing Chemists’ Association 
and the Chemical Alliance, Inc., again 
demonstrated his remarkable grasp of 
the economic problems of the industry 
and nation in an address that was easily 
the feature of the convention. His calm 
and dispassionate analysis of recent de- 
velopments ended on the high note of 
optimism in ultimate and sound business 
recovery, once governmental experi- 
mentation and fallacious policies are 
abandoned. The recent Supreme Court 
decisions are most encouraging in re- 
storing confidence. In Mr. Bell’s opin- 
ion at least half of the New Deal is now 
jettisoned as a result of the Court’s 
work. When AAA, the securities and 
stock exchange acts, and the banking 
bill are re-examined in the new light of 
constitutional authority, they will be- 
come less menacing and harmful to in- 
dustry. 

In a penetrating and devastating 
fashion, Mr. Bell indicted one after an- 
other of the popular nostrums and 
panaceas of the political demagogue. 
Che proposal aimed at distribution of 
wealth in particular came in for con- 
vincing refutation, when the speaker 
cited statistics to show that if all indi- 
vidual salaries and incomes, in excess of 
$150,000 per year after taxes, were 
pooled and distributed equally through- 
out the country, every citizen would re- 
ceive only 16 cents per month. If the 
limitation were lowered to salaries in 
excess of $5,000, individual payments 
would be only $2.32 per month. The in- 
crease in permanent unemployment that 
would result from such a preposterous 
scaling down of living standards, would 
be many times the present, for it would 


deal almost a death blow to construc- 
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tion and other heavy industries now al- 
ready sorely affected. 

Charles Belknap, chairman of the 
Executive Committee, reported on many 
significant activities of the Association 
during the past year. Of prime import- 
ance were the agreements concluded be- 
tween the U. S. Public Health Service 
and the chemical producers for appro- 
priate precautionary labeling of carbon 
tetrachloride and similar chlorinated 
hydrocarbons, carbon bisulphide, aniline 
oil and, most recently, benzol. The work 
of the technical committees on transpor- 
tation problems and development of new 
containers is generally regarded of out- 
standing importance. Comprehensive 
study and prompt action in the case of 
state and federal legislative proposals 
has proved particularly effective accord- 
ing to Mr. Belknap in paying a tribute 
to the work of Secretary Warren N. 
Watson and his staff in the Washington 
office. 

Reporting for the nominating commit- 
tee, L. T. Beale, president of the Penn- 
sylvania Salt Manufacturing Co. pro- 
posed and the meeting subsequently re- 
elected the present officers of MCA of 
which W. B. Bell is president, E. M. 
\llen and George W. Merck, vice-presi- 
dents, J. W. McLaughlin, treasurer and 
W. N. Watson, secretary. 

The meeting went on record in reso- 
lutions condemning the pending Wagner 
Labor Relations Bill and certain features 
of the banking bill, particularly Title I] 
that would put complete control of credit 
and monetary policies in political hands. 

Of broadest economic interest were 
two addresses by outstanding authori- 
ties. Professor Neil Carothers of Lehigh 
University and Lewis W. Douglas, 
former director of the budget and now 
vice-president of the American Cy- 
anamid Co, 

Dr. Carothers condemned as poison- 
ous economic propaganda, the “mon- 
strous error that we live in an age of 
plenty, an era of abundance, the error 
that only exploitation prevents a rich 
living with little work for all.” This 
error, he said, has done untold harm. 
“Out of it has come technocracy, the 
lownsend plan, Huey Long’s share-the- 
wealth, the Reverend Coughlin’s pro- 
gram, the 30-hour week, and nearly all 
of the New Deal.” 

While we have not yet attained and 
will not, in our time, reach such an age 
of plenty, nevertheless we move toward 
it. And in this progress toward an eco- 
nomic millennium, Professor Carothers 








feels that the chemical industries ar 
going to be the leaders. “The past ag 
has belonged to steam, steel and ele 
tricity, and they will still be fund: 
mentally important, but in my judgme: 
the economic future lies in chemistr 
Economic security does not lie in pol 
ticians juggling currencies but in che: 
ists juggling molecules.” 

Professor Carothers then turned 
the pending banking bill and pointed out 
the extreme dangers that lie in its pr 
posed political control of the currenc 
credit-investment policies of the cow 
try. 

Lewis W. Douglas, guest speaker 
the joint dinner with the Synthetic Or- 
ganic Chemical Manufacturers’ Asso- 
ciation, addressed himself to the subj 
“Collectivism vs. Individualism.” T! 
basic issue before the American peop| 
today, he said, is whether or not we el 
to live in a competitive system for profit, 
with political and economic freedom { 
the individual or whether we want a c 
lective system in which private property 
ceases to exist, where creative impulse 
disappears and liberty is gone. The pat- 
tern for the latter system has already 
been cast in this country by the New 
Deal, in exactly the sequence followed 
in the sovietization of Russia. The four 
steps employed there were (1) confisca- 
tion of gold, (2) centralization and con- 
trol of banking, (3) socialization of 
bank deposits and (4) a policy of spend- 
ing to currency destruction. The last 
step, declared by the Soviet Commis- 
sionaires to be most effective, is the one 
most imminent in this country accord- 
ing to Mr. Douglas. If we are to avoid 
collectivism in this country six funda- 
mental factors must be maintained. (1) 
Free play of the profit system without 
any such artificial guarantees as NRA 
or AAA; (2) mobility of capital impos- 
sible under regimentation; (3) flexi- 
bility of costs to meet changing eco- 
nomic conditions; (4) unhampered in- 
ternational trade to prevent necessity of 
planned economy; (5) sound banking 
system and (6) a balanced budget. 

Of these the last is most important 
according to Mr. Douglas because his- 
tory has always shown that continued 
spending leads to destruction of cur- 
rency and with it the impoverishment of 
the middle class. Despite the fact that 
the United States has shown an accumut- 
lated deficit since 1931 of $19 billion for 
relief and public works alone, it would 
still be possible to effect a balanced 
budget in the fiscal year 1937 if we 
abolish public works expenditures, |iqu'- 
date RFC and PWA, curtail relief 
$1.2 billion and hold taxes at $3.3 bil- 
lion. Which, Mr. Douglas asks, is most 
inhumane, to balance the budget throug! 
such stringent measures or to spend into 
destruction the resources and freedom 0! 
126,000,000 people ? 
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Berlin 


ERMAN production of crude oil in 

1934 totaled 313,000 metric tons, 
compared with 233,000 tons in the pre- 
ceding year. Once more the importance 
of the Nienhagen field was demon- 
strated, with an increase of 34.5 per 
cent over 1933; 77 per cent of the total 
German output came from this field. A 
systematic campaign, partly subsidized 
by the government, was carried out dur- 
ing the last year; 60 new wells, evenly 
distributed over the entire country, 
were drilled. The results of this survey 
have been so promising that the 
campaign is being continued this year. 
strikes have been made at 100 
in. depth at Molme in Hannover and at 
Bruchsal in Baden, where the best crude 
oil in Germany is found, and where the 
tertiary strata resemble those at Pech- 
selbronn in French Alsace. 

Much interest is being diSplayed in 
the production of montan wax from 
lignite and its further refining. Annual 
production at present is about 10,000 
to 12,000 tons. I. G. Farbenindustrie 
has done much work in this field and has 
succeeded in decomposing the montan 
wax into alcohols and fatty acid; the 
products thus obtained have very high 
elasticity, are easily emulsified, and 
possess excellent polishing properties. 
They are far better than the original 
wax for manufacturing shoe cream, fur- 
niture polishes, and polishing waxes. 
Montan wax bleached with chromic acid 
is not desirable for manufacture of 
shoe cream as the high content of 
organic acid imparts a tendency to 
crystallize. This difficulty is over- 
come by esterification with polyvolent 
alcohols, particularly if only a part is 
esterified, while the remainder is con- 
verted into alkali or alkaline earth salts, 
for instance calcium glycerine zinc 
ester plus calcium amylester. Such 
compounds have good oil-binding prop- 
erties and are also easily dyed (German 
Patents 558,437 and 563,394). By addi- 
tion of triethanol amine and _ similar 
compounds to esterified montan wax a 
preparation is obtained, according to 
R. Strauss, which is easily filled in 
tubes and which has no tendency to 
jell. (I. G. Farben, G. P. 565,966). 
New methods for refining montan wax 
developed by I. G. Farben include pres- 
sure hydrogenation of the fatty acids 
and esterification of the alcohols with 
organic acids, such as stearic, palmitic, 
naphthenic, or similar acids. The acid 


(ood 


Produced by the oxidation of the 
montan wax is reduced catalytically, in 
the form of methyl or ethyl ester; 
the alcohols thus produced are then 
esterified, alone or in the presence of 
unt or polyvolent esters of the organic 
acids mentioned. These new products 
are c 


acterized by their ability to bind 


i] } -— . 
oil, by their hardness, homogeneity, and 
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high polishing effect, and are used for 
making shoe creams and polishing com- 


pounds. (G. P. 559,631). A clear, 
hard wax with melting point of 85 deg. 
C. is made from montan wax esterified 
with methanol, by hydrogenation at 180 
deg. C., using a 2 per cent nickel 
diatomaceous earth catalyst. Valuable 
waxes are also obtained from oils and 
fats such as olive oil, rapeseed oil, soya 
bean oil, codliver oil, according to I. G. 
Farben, by conducting the hydrogena- 
tion procedure in such a manner that the 
saponification value of the resulting 
products is not less than 15 per cent 
and not more than 85 per cent of that 
of the original material. The products 
are very hard and have a high polish 
and are used for polishing waxes, lubri- 
cants, candles, for finishing textiles. 
(G. P. 599,581, F. P. 709,860, B. P. 
388,864). If the hydrogenation is car- 
ried to the point where the saponifica- 
tion value is O, then primary alcohols 
are formed from the normal fatty acids, 
while oxy fatty acids or carboxylic acids 
give polyvolent alcohols. These alcohols 
which now are produced on a commer- 
cial scale are capable of forming stable 
emulsions with soaps, and are par- 
ticularly useful in connection with 
metals and fibers where fats, oils, and 
fatty acids cannot be used on account 
of their acid character. By sulphona- 
tion and amidation the alcohols may be 
converted into compounds which, when 
present as salts, produce soaps of high 
capillary power. These salts are re- 
sistant to lime and are therefore used 
in the textile industry and in washing 
wool, 

Rhodium and rhenium, which belong 
to different groups in the periodic 
system, but which have much in com- 
mon galvanotechnically, are now finding 
commercial application in plating. Both 
are nearly the same price, and as they 
are about the most expensive metals 
used for plating purposes they are 
limited to very thin coatings, which, on 
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account of their exceptionally high cor- 
rosion resistance, serve as an effective 
protection for other metals or metallic 
coatings. Rhodium has become useful 
for protecting silver from tarnishing; 
a deposit of 0.0001 mm. thickness has 
been found sufficient for this purpose. 
Like platinum and palladium, it may be 
plated from an ammino nitrite bath 
(Rh (NH,) ,(NO,),). A half minute 
flash is sufficient to protect silver, the 
amount deposited being 28 mg. per 
sq.dm. With a price of 10 Rm. per 
gram this gives 0.25—0.30 Rm. per 
sq.dm. Rhodium is also used for plating 
reflectors and optical mirrors. Rhenium 
is characterized by high resistance to 
hydrochloric acid; it is plated from a 
bath containing potassium perrhenate, 
in combination with perrhenic acid and 
sulphuric acid, or with phosphoric acid 
and sodium phosphate. A_ current 
density of 10-17 amp./sq.dm. is used, to 
reduce the plating time to a minimum; 
1 to 14 min. is generally sufficient. All 
rhenium baths possess good throwing 
power, better than chromium, and give 
highly lustrous deposit that requires no 
polishing. The resistance to hydro- 
chloric acid is so great that rhenium 
plated brass articles submerged in this 
acid for three days showed no effect. 


Rome * 


Chemical engineering in Italy has 
received much encouragement from the 
government lately; a special office has 
been created for the examination of in- 
ventions, and for the arrangement of 
prize competitions. Among recent new 
installations may be mentioned plants 
for the production of acetylene dissolved 
in acetone; for extraction of vanadium 
from combustion residues of naphtha; 
for production of oxalic acid and oxa- 
lates, tannic acid, ammonia and nitrates, 
explosives, lead oxide and lead salts, 
cobalt salts, and arsenic. 

An interesting installation now in 
operation for more than twelve years 
is the Ragusa plant for production of 
mineral oil from rock asphalt, the pres- 
ent output of which is about 10,000 
metric tons annually. The visible re- 
serves of bituminous rock total about 
375,000,000 tons; a daily supply of 6,666 
tons is required for an annual produc- 
tion of 50,000 tons which will be the 
capacity of the plant upon completion of 
units now under construction. 

The rock is crushed to a size of 8-10 
in. and charged to furnaces where the 
hydrocarbons are driven off at a tem- 
perature of 420-450 deg. C. The re- 
sulting oil, which resembles a Texas or 
California crude, is very well suited for 
the production of lubricants. 

Use of sulphur as a protective cover- 
ing of vats, tubing, and other equipment 
for handling strong acids was patented 
in Italy in September, 1933; tests with 





343 





such equipment at the Biffi works in 
Milan have given excellent results. The 
sulphur used for this purpose is the 
crude product obtained in the first 
fusion of the ore; the thickness of the 
covering depends on the dimension of 
the apparatus to be lined, but should not 
be less than 3 cm. or more than 6 cm., 
5 cm. being preferable under most con- 
ditions. 

The sulphur is applied in molten con- 
dition, at a temperature not exceeding 
118-120 deg. C. It is held in place 
by forms which are removed as soon 
as the sulphur is solidified. After solidi 
fication the surface is heated rapidly 
with a gasoline torch, to fuse a layer 
of 1-2 mm. at the surface; if necessary 
the surface is rubbed rapidly with a 
rag. Sometimes it is found advisable 
to apply the gasoline torch once more, 
this time at such a rapid speed that 
the sulphur will not run. These sul- 
phur linings have been found useful for 
warm mineral acids, up to 65-70 deg. C. 
A vat at the Biffi works containing con- 
centrated sulphuric acid at 65 deg. C. 
was found in excellent shape after 
several months’ service. 


Carbon Black Production 
Gained Last Year 


HE carbon black industry, which 

had given indications of recovering 
from the depression in 1933, made 
marked progress in 1934. Although the 
indicated plant demand in 1934 was con- 
siderably under the total of 1933, prices 
were approximately 30 per cent higher. 
Production of carbon black in 1934 was 
328,828,000 Ib., an increase of 20 per cent 
over the output in 1933. Stocks at the 
plants which had shown a material de- 
cline in 1933, due to speculative buying 
before the anticipated rise in prices, in- 
creased approximately 16,000,000 Ib. in 
1934. The total on hand Dec. 31, 1934, 
was 171,799,000 or about 6 months’ 
supply. 

Sales of carbon black declined from 
374,468,000 Ib. in 1933 to 312,612,000 
lb. in 1934, probably due to speculative 
buying on the part of customers in 1933. 
Of the total sales, 120,620,000 Ib. (39 
per cent) was exported and 191,992,000 
lb. (61 per cent) was sold to domestic 
customers. Of the domestic sales, 
165,446,000 Ib. (86 per cent) was con- 
signed to rubber companies, 16,146,000 
lb. (8 per cent) to ink companies, 
5,365,000 Ib. (3 per cent) to paint com- 
panies, and 5,035,000 ib. (3 per cent) 
to companies producing miscellaneous 
products. 

Effective Jan. 1, 1934, a new series 
of carbon black prices were posted; in 
general, these represented increases 
over the levels of 1933. The average 
value of carbon. black at the plants ad- 
vanced from 2.78 cents in 1933 to 3.54 
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cents in 1934, the total value increased 
from $7,602,000 in 1933 to $11,654,000 
in 1934. 


Sales of Carbon Black 


Domestic: 
To rubber com- 


1933 


1934 


panies ...... 191,358,000 165,446,000 
To ink compa- 

WO cawadadne 18,539,000 16,146,000 
To paint compa- 

MES wines ve 6,260,000 5,365,000 
To miscellaneous 

companies ... 6,025,000 5,035,000 

TED chsences 222,182,000 191,992,000 

Exports: 

United Kingdom 42,604,000 37,697,000 
aa 32,417,000 22,726,000 
Germany .....-. 20,327,000 16,499,000 
a? se6esende 56,938,000 43,698,000 

a ee 152,286,000 120,620,000 


Bagilumbang Tree Source 
Of Paint Oil 


HE bagilumbang tree, brought here 

from the Philippines, may prove a 
rival of the tung tree, also brought here 
from the Far East. Both produce nuts 
that are sources of oils for use in paint 
and varnish. The tung tree is already 
established in Florida where it does well 
in a limited area on acid soils. The 
bagilumbang grows well on limy soils 
as well as on acid soils, and for that 
reason has a wider area open to it in 
the warmer parts of the Gulf States. 

The seeds of the bagilumbang tree 
supply a good drying oil very similar to 
tung oil, Dr. G. S. Jamieson and R. S. 
McKinney of the Bureau of Chemistry 
and Soils, reported at the recent meeting 
of the American Oil Chemists Society 
at Memphis. Bagilumbang culture has 
possibilities as a farm enterprise on limy 
soils where tung trees do not flourish. 

Like tung oil, they reported the oil 
from the bagilumbang tree has marked 
drying qualities and ingredients similar 
to those which make tung oil of value 
for the manufacture of varnish, floor 
paint, enamel paint, and paint driers. 
For many years the Philippine natives 
have used the oil of the bagilumbang tree 
for painting their boats. 


A.P.1. Will Not Sponsor World 


Petroleum Congress 
HE American Petroleum Institute 
has informed the Institution of 

Petroleum Technologists at London, 

England, that it cannot accept an invi- 

tation to sponsor a World Petroleum 

Congress in the United States in 1936. 
The Institute’s president, Axtell J. 

Byles, informed the Institution that the 

organization regretted the necessity for 

declining the invitation, adding that 
visitors from the British group and 
others of a similar nature would be 
assured cordial welcomes at Institute 
meetings. 

The first World Petroleum Congress 
was held at London last year, and was 
attended by American technologists. 





Committee Named to Promote 
Use of Farm Products 


OLLOWING the conference held a: 

Dearborn, Mich., on May 7-8, which 
was attended by representatives of agri- 
culture, industry, and science and whic! 
had for its purpose the development o' 
farm products into chemicals, it is now 
announced that members of the three 
groups have been named as members of 
a permanent organization committee by 
Francis P. Garvan, president of the 
Chemical Foundation and chairman of 
the recent conference. 

The committee includes: Louis J. 
Taber, master, The National Grange; D. 
Howard Doane, president, American So- 
ciety of Farm Managers; R. H. Mc- 
Carroll, chief chemist, Ford Motor Co.; 
Fred W. Sargent, president, Chicago and 
North Western Railway Co.; Clifford 
V. Gregory, editor, The Prairie Farmer ; 
Dr. Roger Adams, president, American 
Chemical Society ; Dr. Charles H. Herty, 
director, Pulp and Paper Laboratory; 
Col. Frank Knox, publisher, The Chicago 
Daily News; Howard E. Coffin, chair- 
man, Southeastern Cottons, Inc.; W. B. 
Bell, president, American Cyanamid Co.; 


Dr. William J. Hale, chemist, Dow 
Chemical Co.; William W. Buffum, 
treasurer, The Chemical Foundation, 


Inc. ; Dr. Charles M. A. Stine, vice-presi- 
dent, E. I. duPont de Nemours & Co.; 
Wheeler McMillen, editor, The Country 
Home. 


Italy Will Use Alcohol 
As Motor Fuel 


_— reduce Italy’s dependence upon 
outside sources for motor fuels, the 
Beet and Sugar Corp. recently presented 
a plan to the Central Corporative Com- 
mittee to increase production of alcohol 
suitable for use in motors, according to 
a report from the Commerce Depart- 
ment’s office in Rome. 

According to the plan, production 
would be increased te one million hecto- 
liters within four years and proposes 
that it shall be made obligatory for pro- 
ducers and importers of motor fuels to 
use sufficient alcohol mixed with gaso- 
line to absorb the increased production. 

The plan calls for the creation of 4 
central purchasing and distributing 
office which would acquire all alcohol 
produced and distribute it to importers 
and producers of gasoline at prices fixed 
by the state. ' 

The contemplated output in 193 
would be from 100,000 to 150,000 hecto- 
liters; 1936, 500,000 hectoliters; 1937, 
800,000 hectoliters ; and 1938, 1,000,000. 
An output of one million hectoliters 0! 
alcohol will require a 50 per cent it 
crease in the present sugar beet: acreage, 
according to estimates. 
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NAMES ise the News 


J. G. Hi_peBranp, Jr., has joined the 
staff of Gustavus J. Esselen, Inc. Since 
receiving his Ph.D. from Columbia Uni- 
versity in 1933, Dr. Hildebrand has 
been engaged in research and consulta- 
tion at New York. In his new connec- 
tion he will have charge of the new 
laboratory devoted to the application of 
electronics to industry. 


Leon E. HuNTER is 
chemist by the Titanium 
at Sayreville, N. J. 


employed as 
Pigments Co. 


B. Morris Kratz is now associated 
with Philip Morris and Co., New York. 


Netson Littei, of the patent law 
firm of Hammond & Littell, sailed on 
the Albert Ballin May 30 for a six 
weeks’ trip to Germany on_ business 
for the American Hyalsol Corp. 


J Moore 
office for 


SAMUEL has opened an 
consulting services in the 
Roosevelt Building, Los Angeles, Calif. 


EPHRAIM FREEDMAN, of R. H. Macy 
& Co., has been elected chairman of the 
New York Section of the American 
Association of Textile Chemists and 
Colorists. Other officers are: George 
L. Baxter, of the Bradford Dyeing 
Association; Patrick J. Kennedy, of 
E. I. duPont de Nemours & Co., and 
John J. Sokolinski, of Arobol Manu- 
facturing Co. 


Wr_trAM CABLER Moore, of the U. S. 
Industrial Alcohol Co., has been elected 
chairman of the New York Section of 
the Electrochemical Society. H. E. Har- 
ing, of the Bell Telephone Laboratories, 
is the new secretary. 


CC. Wooprurr has announced his 


resignation as research director of Com- 
mercial Solvents Corp., a position he has 
occupied for the past two years. For the 
time being he is making headquarters at 
his summer vacation residence, Meadow 


Ca: Willsboro, N. Y. 


LIAM A. HAMoR, assistant director 

ot \ellon Institute of Industrial Re- 
received the honorary degree of 
of Science from the University 
sburgh, June 5. 





John Layton Bray 


Joun Layton Bray has been ap- 
pointed head of the School of Chemical 
Engineering at Purdue University, to 
succeed Prof. H. C. Peffer, who died 
last summer. Dr. Bray is a graduate 
of Massachusetts Institute of Tech- 
nology, with degrees in mining and 
metallurgical engineering. From 1912 
to 1922 he was connected with mining 
and metallurgical industries of three 
continents. Since that time he has held 
the position of professor of metallurgy 
at Purdue. 


Many M. WINpsor is now associ- 
ated with Harshaw Chemical Co., doing 
plant development work at the Elyria 
plant. He was formerly an instructor 
in the department of chemistry at 
Massachusetts Institute of Technology. 


Vernon H. ScHNEE has been ap- 
pointed by Clyde E. Williams to the 
staff of Battelle Memorial Institute. 
Mr. Schnee will be employed in the de- 
velopment of inhibitors, lubricants and 
non-ferrous alloys. 


Joun M. Wuttaker has become 
associated with the Atlas Corp., Jersey 
City, N. J., as an industrial engineer. 


SHEPPARD T. PowE Lt, Baltimore, Md., 
has resigned the chairmanship of the 
Boiler Feed Water Studies Committee 
of the American Water Works Associa- 
tion. C. H. Fellows, of the Detroit Edi- 
son Co., succeeds him. 
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R. L. HALiett of the National Lead 
Co., Brooklyn, N. Y., has been nominated 
a member of the executive committee of 
the American Society for Testing Ma- 
terials. He will serve two years. 


GEORGE SIVOLA, formerly chief chemist 
of the Dexter Pulp and Paper Co., Dex- 
ter, N. Y. is now with Enso Gutzeit, 
Enso, Finland. 


OBITUARY 


Tuomas C. Meapows died in New 
York on May 3 aiter a brief illness. He 
was born in Tennessee in 1871 and was 
one of the pioneer developers of the phos- 
phate rock industry of that state. 


Witit1am H. Smita, president and 
general manager of the Pioneer Alloy 
Products Co., died on June 3. He was 
one of the pioneers in the alloy casting 
industry. 


Epwarp ALLEN Co.sy died suddenly 
of a heart attack at his home in Maple- 
wood, N. J., on June 1. He was 78 years 
old. Mr. Colby was born at St. Johns- 
bury, Vt., and was graduated from Yale 
University in 1880. Two years later he 
became associated with Dr. Edward 
Weston at Newark, N. J. He invented 
an induction electric furnace, for which 
he received a medal from the Franklin 
Institute. About 1900 he became chief 
engineer and superintendent of the 
Newark plant of the Baker Platinum 
Works. He retired from that position 
in 1930, however, and at the time of his 
death he was secretary and consulting 
engineer for the company. 











CALENDAR 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Detroit, 
June 24-28. 


AMERICAN CHEMICAL Soctety, San 
Francisco, week of Aug. 19. 


TECHNICAL ASSOCIATION OF THE 
PuLp AND Paper INpustTry, fall meet- 
ing, Atlantic City, week of Sept. 16. 


ELECTROCHEMICAL SOcIETy, semi-an- 
nual meeting, Washington, D. C., Oct. 
10-12. 


AMERICAN PetroLeUM INSTITUTE, 
annual meeting, Los Angeles, Nov. 
11-14. 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS, annual meeting, Columbus, 
Ohio, Nov. 13-15. 


Expos!Tion oF CHEMICAL INDUs- 
TRIES, New York, week of Dec. 2-7. 
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EGULAR survey of wages, hours 

and employment of the National In- 
dustrial Conference Board reveals an 
0.8 per cent increase in manufactur- 
ing activity for April over March, re- 
sulting from an increase of 0.5 per cent 
in the number of employed workers and 
an advance of 0.3 per cent in the aver- 
age number of working hours for each 
wage earner. 

Both and hourly earnings 
gained in April, the former by 0.3 per 
cent and the latter by 0.2 per cent. 
Real weekly earnings were 0.6 per cent 
lower in April than in March, while 
pay roll disbursements were 0.9 per cent 
yreater. 


WwW eekly 


Comparison of conditions in April 
with those of April, 1934, shows that 
total pay roll disbursements were 3.9 
per cent larger this year; average 
hourly earnings 2.9 per cent higher. 

A moderate recession from the spring 
peak of business activity was reported 
by the Commerce Department. 

In its “survey of current business” it 
stated that output of manufacturing in- 
dustries increased by the usual seasonal 
amount during April, but that the in- 
dex of industrial production declined 
because of a sharp drop in mineral 
production. 

Available weekly data for May do 
not indicate a change in the trend, the 
report said. Automobile output has been 
curtailed; steel ingot production has 
deciined further; cotton cloth produc- 
tion has continued near the lower level 
reached at the end of April, and lumber 
production has been reduced by labor 
difficulties which were encountered in the 
Pacific Coast area. 

Among the lines listed as having 
made gains in April were the auto- 
mobile, tobacco manufacturing, leather 
and shoe, plate glass, cement and ma- 
chine tool industries. A further sub- 
stantial drop in iron and steel produc- 
tion and declines in production of silk 
and cotton goods and rayon shipments 
were shown for the same month. 
Operations of the woolen industry dur- 
ing April were said to have continued 
at a high rate. 

Data are not available for production 
and sales of mest of the materials which 
enter into paint manufacture, but trade 
advices are to the effect that the in 
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crease over the corresponding period 
is considerable and is general. Sales of 
carbon black, especially, are noteworthy, 
because of the better showing made so 
far this year. 


Paint Sales Increase 


Sales of paint, varnish and lacquer 
products during April touched the high- 
est total in several years, amounting 
to $33,721,326, as against $27,332,504 
in March, and compared with $27,703,- 
643 and $19,043,787 in April of 1934 
and 1933. The total also ran ahead 
of May,. 1934, which was the best 
month of last year, sales aggregating 
$33,614,819. 

In addition to the figures for sales of 
paint, varnish, and lacquer the Bureau 
of the Census has issued a report on sales 
of lacquer for the first quarter of this 
year. The total for sales, which includes 
clear lacquers, pigment lacquers, lacquer 
bases and dopes, and thinners is 8,219,934 
gal. with a value of $10,599,995. Com- 
parable figures for sales in the first 
quarter of 1934 are not available. Ona 
valuation basis, sales of lacquer products 
in the first quarter of this year amounted 
to about 15 per cent of the total reported 
for the entire group of paint, varnish and 
lacquer. 

Latest figures regarding sulphuric acid 
in the fertilizer trade indicate that pro- 
duction of the acid continues to hold 
above the rate for the comparable period 
of last year while consumption of the 
acid in making fertilizer holds below last 


Production and Consumption Data 


year’s total. Asa result of this condition 
fertilizer manufacturers had _ shipped 
156,514 tons of acid to buyers outside the 
fertilizer trade in the first four months 
of this year as compared with shipments 
of 114,363 tons in the Jan.-April period 
of 1934. Purchases of acid from non- 
fertilizer manufacturers in the same 
period amounted to 81,504 tons and 107,- 
257 tons in 1935 and 1934 respectively. 

In the field of plastics, the outstanding 
development is found in the sharp rise in 
production of cellulose acetate plastics 
The output for the first five months oi 
this year is reported to have exceeded 
that for the entire 12 months of 1934 
Shipments have practically kept pace 
with production, so there has been no ac 
cumulation of stocks in sellers’ hands. 

Rayon deliveries which were on the 
downward trend in March and part ot 
April picked up materially in the latte: 
half of April and May shipments showed 
a very large gain over those for the 
preceding month. In some cases Jun 
outputs were fully sold ahead by th 
first of the month and different plant: 
were reported to be operating again at 
full plant capacity. 

Production of polished plate glass by 
member companies of the Plate Glass 
Manufacturers of America established a 
new record in April at 16,998,914 sq.ft 
This compares with output of 16,531,950 
sq.ft. in March, the previous record, and 
8,629,381 sq.ft. in April, 1934. 

The textile industry has not changed 
materially during the month. Cottor 
consumption in May was a little lower 
than in April and also compares wu 
favorably with the figure for May, 1934 

Consumption of crude rubber by 
manufacturers in United States in April 
amounted to 44,714 long tons, whic! 
compares with 42,620 long tons fo: 
March, 1935. April consumption shows 
an increase of 4.9 per cent above March 
and practically no change as compared 
with April, 1934, according to statistics 
released by the Rubber Manufacturers’ 
Association. Consumption for April, 
1934, was reported to be 44,853 long 
tons. 


for Chemical-Consuming Industries 


Per Cent cf 
Gain Jar 2 
Jan.- Jan.- April, 1935 
April April April April Over J 
Production 1935 1934 1935 1934 April, 1°34 
Alcohol, denatured 1,000 wi. gal , 5,554 5,259 23,666 21,849 8.3 
Automobiles, No ; 477,716 352,975 1,536,066 1,077,331 42.¢ 
Byproduct coke, 1,000 tons 2,670 2,875 11,164 10,713 4.1 
Glass containers, 1,000 gr : 3,113 3,037 11,633 11,327 2 
Plate glass, 1,000 aq. ft 16,999 8,629 60,619 33,605 80 
Methanol, crude, gal 386,006 342,307 1,353,465 1,407,164 3.8 
Methanol, synthetic, gal 1,167,282 754,980 4,900,482 3,342,499 46. 
Nitrocellulose plastics, |b . 1,311,038 1,383,754 5,608,536 4,918,388 14 
Cellulose-acetate plastics, |b . 1,106,845 510,225 3,994,316 1,709,031 133 
Pyroxylin spread, 1,000 Ib 4,600 4,258 18,087 18,018 0.4 
Rubber reclaimed, tons : 10,315 10,185 41,401 39,147 R, 
Steel barrels, No : 614,385 657,185 1,979,392 2,634,421 24. 
Sulphurie acid produced by fertilizer manu- 
facturers, tons ; ; 139,333 119,619 604,345 535,594 12 
Consumption 
Cotton, 1,000 bales Bai 463 513 1,969 2,043 3. 
Explosives, sales, 1,000 Ib 23,202 26,958 96,912 108,771 10 
Paint, varnish and lacquer, sa'es, $1,000 33,721 27,704 1°4,471 89,113 17 
Sulphuric acid in fertilizer trade, tons 93,873 107,842 493,89) 552,561 1 


*Per cent of decline. 
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ELIVERIES of chemicals against 


existing contracts held up well 
throughout May. In some cases, call 


for materials was better than had been 
expected. The paint, glass, and rubber 
trades were reported to have taken full 
allotments. The turn of the month 
brought about a quieter condition and 
June delivery of raw materials promises 
to show a drop from the total for May. 

The effect of the court decision regard- 
ing NRA caused a brief period of un- 
certainty but its direct effect on the 
chemical industry is not regarded as im- 
portant from a trading standpoint so 
long as consuming industries are undis- 
turbed. The price situation, however, 
appears to be a little weaker, partly be- 
cause of belief that producing costs may 
be lowered and partly because some of 
the basic materials, such as metals, have 
sold at lower prices in the last week or 
more. 

Although it now appears that exist- 
ing excise taxes will be extended and 
new ones will be sought by the Admin- 
istration from this session of Con- 
gress, there is still considerable question 
whether the extensions will affect chem- 
ical products. 

The Byrd-Bland bill providing for ex- 
tension of the fats and oils excise taxes 
remains dormant, although its sponsors 
insist that they will have plenty of pres- 
sure for it when revenue bill hearings 
open. The bill would extend the 3 cent 
per pound tax on marine oils to fatty 
acids of such oils, and would levy a } 
cent per pound tax on fish scrap, fish 








CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base 100 for 1927 
This month 87.45 
Last month 87.62 
June, 1934 88.35 
June, 1933 85.37 


As a rule prices for chemicals were 
unchanged during the last month 
The metal salts were strengthened 
by the rise in metal prices but eased 


off later in the period Turpentine 
was lower and was largely instru- 
mental in reducing the index num- 
ber 
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meal, marine animal scrap and marine 
animal meal. 

Proposals for excise taxes on pulp- 
wood do not have as favorable pros- 
pects as those proposed for the fats and 

Representative Smith of Virginia 
a bill pending that levy taxes of $2 
cord on pulpwood, $7.50 per short 
ton on chemical wood pulp, and $4.50 
per short ton on mechanically ground 
wood pulp. This proposal will draw sup- 
port from North Pacific representatives 
and probably from the Southern States 
interested in development of the yellow 
pine industry. 

Another bill pending that has good 
prospects if only time can be found for 
its passage is a bill introduced by Rep- 
resentative Deen of Georgia providing 
for annual publication by the Depart- 
ment of Agriculture of statistics relat- 
ing to quantity of spirits of turpentine 
and rosin produced, held and used in the 
country. 

Official formula number five for com- 
pletely denatured alcohol has been re- 
pealed by the Treasury Department be- 
cause enforcement agents have found 
that the product made under it is sus- 
ceptible to cleansing and diversion to 
illicit beverage channels, according to 
officials of the Alcohol Tax Unit of that 
body. : 

\t present, the technical staff of the 
Alcohol Tax Unit has under consider- 
ation a number of formulas for substi- 
tution for the one repealed, but as yet 
no decision has been reached. Mean- 
while, producers of the product are 
limited to manufacture under the other 
two official formulas of the department. 

On May 25 a trade agreement was 
signed by the United States and 
Sweden. This is the fifth trade agree- 
ment to have been negotiated under the 
authority granted to the President. Pre- 
vious agreements concluded were with 
Cuba, Brazil, Belgium, and Haiti. 

The concessions granted by the 
United States to Sweden are of three 
tvpes: (a) Engagements to continue the 
present free entry of certain articles, 
(b) engagements not to increase the 
present rates of duty on certain articles, 
and (c) reductions in certain existing 
duties. 

The most important reductions in duty 


oils. 
has 
per 





made by the United States relate to 
certain high-priced classes of iron and 
steel, wrapping paper, processed paper 
board, and matches. Several of the 
articles on which reductions are made 
are virtually noncompetitive, there 
being little or no domestic production. 
Most of the other reduced rates are on 
articles of which the imports have 
hitherto been insignificant in compari- 
son with domestic production. Although 
the imports of these are likely to in- 
crease under the reduced duties, there 
is no probability that they will become 
large enough to have any appreciabl 
effect on domestic industries. 

The Bureau of Chemistry and Soils, 
from its compilation of information 
furnished by the manufacturers of tur 
pentine cups, reports that a total of 
6,219,240 cups sold last winter and this 
spring for use in gathering the 1935-36 
crop of naval stores. The total num 
ber of cups sold is 5,488,599 less than 
was purchased for the 1934-35 crop 
Average cup sales over a period of 
thirteen years approximate 14,071,036. 

The board of managers of the New 
York Produce Exchange has approved 
the rules for futures trading in tallow on 
that exchange. The unit of trading will 
be 60,000 Ib. 

Interest in potash has been heightened 
by the announcement that the industry 
has formed an institute to stimulate re 
search work and to increase consumption 
of potash. 

Headquarters of the Institute will be 
in Washington, D. C., from which point 
research and the preparation of educa- 
tional literature will be directed. The 
Institute will, however, not establish any 
experimental laboratories of its own 
The research work which it will finance 
will be done altogether in established in- 
stitutions under State, Federal, or private 
management. Close cooperation with the 
other scientific and trade organizations, 
including National Fertilizer Associa- 
tion, is planned. At the outset, branch 
offices will be established in existing 
laboratories at Atlanta, Ga., Lafayette, 
Ind., San Jose, Calif., and Hamilton, 
Ontario. No investigations on produc- 
tion methods or on the trade aspects of 
the industry are contemplated. 








CHEM. & MET. 
Weighted Index of Prices for 
OILS AND FATS 


Base = 100 for 1927 
This month TvTTETCITT Ll. 
Last month rg “ae 
June, 1934 . os : ii ee 
June, 1933 . ; -- 65.7: 


Animal fats held a strong positior 
throughout but vegetable oils showed 


a spotty condition with crude cot- 
tonseed oil leading in a downward 
price trend. 
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mn Where it is the trade custom to sell 
4 f.o.b. works, quotations are given on 


is that basis and are so designated. 
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. Prices are corrected to June 13. 
in 
Ip 
ot (SR et a TR RR 
6. 
Ww 
ed Industrial Chemicals 
on 
| 
ill | Current Price | Last Month | Last Year 
See ssciiadelleatiieeaieaiamneton 
d Acetone, drums, Ib............. 1 $0. 12 —$0. 124) $0. 12 - -#0. 12) $0. 11 -$0.11} 
et Acid, acetic, 28%, bbi., cwt | 2.45 — 2.7 2.40 - 2.90 - 3.15 
rv — 99%, drums...... 8.43 - 5:68 8.25 - 3 $ 10.02 -10.27 
: 8. P. reagent 10.52 -10.77 |10.52 -10.77 [10.52 -10.77 
re Borie,  * : | 04% .05 .047- .05 .042- 05 
on Citric, kegs, Ib....... -26- .31 .28- .31 .28- .31 
, Formic, bbl., Ee wee een Al- .O0] WUE La 
Gallic, tech., bbl., Ib...... .60- .65 .60- .65 -60- .65 
he Hydrotluoric 30% carb, Ib. 07 - .07}| .07 - .073| .07- .07} 
x Latic, 44%, tech., light, bbi., Ib ~12-— “.124 ae- ne 114- 12 
int 22%, tech., light, bbl. Ib...| :06)- :07 | .06)- :07 | ‘06 - ‘06} 
: Muriatic, 18° tanks. cwt. 1.00 - 1.10 | 1.00 - 1.10 | 1.00 - 1.10 
ta- 4 Nitric, 36°, curloys, Ib.... .05 - .05; 05 - .054) .05- .05; 
“he . Oleum, tanks, wkes., ton..... 18.50 -20.00 (18.50 -...... 18.50 -20.00 
n p Oxalic, crystals, bbl., Ib... Mg- 020) NE 2A). 129 
ny Phosphoric, tech ., c’bys., Ib .09 - .10 .09 - 10 .09 - 10 
Sulphuric, 00°, tanks, ton. 11.00 -11.50 |11.00 -11.50 1100 -11.50 
vil Sulphuric, 66°, tanks, ton.. i Eee [ee Xk 7 ae 
ver Tannic, tech., _ Va Oe a- 3 ae -23- .35 
: Tartaric, powd., , Sr 7 .24- .25 -24=- .25 .26- .26} 
in- Tungstic, bbl, i ciwnedasees 1.50 — 1.60 1.40 = 1.50 1.40 - 1.50 
ate _  _Y ey - Dy cece re ee er 
“ From Pentane, tanks. Ib.. .I5- .15- .143-.. 
the Ale hol Butyl, tanks, Ib. . .3- | .13— .095-..... 
ohol, Ethyl, 190 p’f., bbl., gal 4. 27}- > oxo 5 ee 
ms, “Dent ured, 190 proof........ 
‘ia- No. | special, 2 ae . ee eS oe | I i ai 5 
1 No. 3, 188 proof dr ,gal... .354-... 5 “Stee . eee 
ncn Alum, ammonia, lump, bbl., tb. .03 - .04 .03 - .04 .03 - .04 
in Chrome, bbl., Ib........... -04j- .05 | .04)- .05 | .04)- 105 
S Potash, ‘lump, bbl., ieee .03 - .04 |; .03- .04] .03- 04 
te, ' Aluminum sulphate, com., bags | 
a? ewt... hap iGscukawac 1.35 - 1.50 | 1.35 - 1.50 | 1.35- 1.50 
pn, Iron free, be. EE 1.90 — 2.00 | 1.90 — 2.00 | 1.90 - 2.00 
luc- Aqua ammonia, 26°, drums Ib . 023 .03 -02}-— .03 .024—- .03 
P tanks, Ib.) .02)- .02{) .02)- .023) .024- .024 
D | Ammonia, anhydrous, cyl., lb.. . 154- 16 I5j— .16 15h- .16 
4 04j~..... MP awese WES wires 
i Ammonium carbonate powd 
% tech., casks, Ib......... ; O8- .12 -08 - .12 08 - .12 
—— é] Sulphate, wks... cwt........ - fen et Pee as ack oie 
Arnylacetate tech , toate. Ib. . ~ . Spang SS 
Antimony Oxide, bbl., ae -HG- 12 -11d 212 -083-. 09 
Arsenic, white, powd., Poi -03}- .04 .03}- .04 -04- 04) 
Red, powd., kegs, b......... V5 16 | ISR 16 |S = 15h 
r a) Bariun carbonate. bbl., ton. »0.50 -58.00 [56.50 -58.00 [56.50 -58.00 
2 Chioride; bbl., ton.......... 2.00 ~74.00 |74.00 -75.00 (74.00 -75.00 
Nitrate, cask, i ee ieee a . 084- .09 .08)- .09 .081- .09 
Blane fixe, — | i eee .034- .04 .034- .04 -034- .04 
Bleaching powder, Awe wks 
PUN A 1.90 - 2.00 | 1.90 - 2.00 | 1.85 - 2.00 
0 m, Borax grain, baze, ton..... 40.00 -45.00 |40.00 -45.00 (40.00 -45.00 
‘ Bromine, es., Ib..:.........2. 36- .38 36- 38 .36 .38 
Calcium acetate, base eae ares tC Ree i Pee sg ee 
Arsenate, dr., Ib............ .06 - .07 .06- .07 05 -— .06 
Carbide wD ae ee .05 - .06 -05- .06 05 - .06 
; Chloride, fused, dr., del.. ton..|20.00 -33.00 |20.00 -33.00 |17.50 -...... 
d a flake, dr., del., ton..|22.00 -35.00 |22.00 -35.00 (19.50 -...... 
: Phot hate, bbl., Ib ....... .07}- .08 .07}- .08 | .074- .08 
3 5, Carbon bisulphide, drums, Ib.. | .05}- .083/ .05i- .06 | .05)- .06 
Tetrachloride drums, Ib... .. .053-— .084 .05}- 06 .054- .06 
lor ‘ liquid, tanks, wks., Ib. » a6 | 09-4. y agg 
_— Be ‘ an - .06 -05)- .06 
a Cobalt oxide. cans. Ib 1.25 - 1.30 ' 1.25 - 1.30 1.35 - 1.40 
No.6 


June 
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|Current Price Last Month Last Year 
Copperas, bgs., f.0.b. wks., ‘ton. \14. 00 -15. ° 14.00 -15.00 14. 00 - 15.00 
Copper carbonate, bbl., Ib...... .083- -082- .16| .08}- 
yanide, tech., bbl., lb...... a - 38 37 - .38 39 - 4s 
Sulphate, bbl., tkenee ee 3.85 - 4.00 | 3.85 - 4.00 | 3.85 — 4.00 
Cream of tartar, bbl., Ib........ 16 .17 -163- .17 .193- .20 
Diethylene glycol, dr., lb...... -16§— .20); .16§- .203) .14- .16 
Epsom salt, dom., tech., bbl., cwt.| 2.10 - 2.15 | 2.10 — 2.15 | 2.10 - 2.15 
Imp., tech., bags, ions se --| 2.00 - 2.10 | 2.00 - 2.10 | 2.00 — 2.10 
Ethy! acetate, drums, Ib........ Ma wnss . ae .08}-.... 
Formaldehyde, 40%, bbl., lb... -06- .07 .06- .07 .06- .07 
Furfural, dr., contract, Ib... .. -10- .17% -10- 174) .10- 17) 
Fusel oil, crude, drums, gal..... , Se . ee . soe 
Me Mi ccckecesces 1.25 = 1.30 | 1.25 - 1.30 | 1.25 — 1.30 
Giaubers salt, ‘bags, Se 1.00 - 1.10 | 1.06 = 1.10 | 1.00 - 1.10 
Glycerine, c.p., drums, extra, Ib.| .14 - 144) .14— 14) 134 14 
White, basic carbonate, dry 
a > a Rapa . Fee ee . 064 - 
White, basic sulphate, sck., Ib.| .06 -...... : eee .06 - 
"ey Serer . err _ oe . 064 
Lead acetate, . white erys., bbl.,Ib.| .10j- «11 -10i- «C1 -10h- .11 
Lead arsenate, powd., bbl., lb .09 - 0 .09 - .09 - 13 
Lime, chem., bulk, ton......... xt Pee BP M csecs % Tee 
Lithar e, pwd., csk, nt ananeies eo . aes .05)- 
Lithophone, bags, Ib........... -045- .05 .044- .05 .044- .05 
Magnesium carb., tech., bags, b.| .06- .06}/ .06—- .06}) .06- .064 
Methanol, 95%, om ey eee . | eee: ee Mawes 
>» 1 OY eee . pene oft Mkesnas . ae 
Synthetic, ee eho ae ee 5, re . eee , ee 
Nickel salt, double, oL., Peses -124- 13 -12j- .13 We 12 
Orange mineral, csk., Ib........ . weer oe oe 
Phosphorus, red, ty beasnes 44- 45 44 - .45 45- .4% 
Yellow, cases, Ib............ | -2- .32 -28- .32 28- .32 
Potassium bichromate, casks, Ib.| .07j- .08}) .07j- .084| .07j- .08 
Carbonate, 80-85%,calc. csk.,lb| _07 - -073; .07 - .073} .07 -— .07 
Chiorate, powd., Ib.......... .083- .09 .083- .09 .09}- .10 
Hydroxide(c’stic potash) dr.,Ib.| .06}- .06)) .06}- .063) .07j- .08 
Muriate, 80% bgs., ton...... BBG Mseccce <i eee A fo 
Olin Ms od vaven evens .054- .06 .054- .06 -05})- .06 
Permanganate, drums, Ib.... . 18) =.19 .18)- .19 -183- .19 
Prussiate, yellow, casks, Ib...) .18 - .19 -1- .19 -1- .19 
Sal ammoniac, white, casks, lb. . .044- .05 .045- .05 .0445- .05 
OS ES Paes 1.00 — 1.05 1.00 — 1.05 1.00 — 1.05 
Salt cake, bulk, ton............ 13.00 —15.00 | "3 00 -15.00 | 13.09 -15.00 
Soda ash, light, 58%, aan. 4 con-| 
tract, cwt.. eS ee eee 1. 23 - 
Dense, bags, cwt = 7a & eRe Fee Pencives 
Soda, caustic, 76%, solid, drums, 
comtract, owt. .......0s00. 2.60 - 3.00 | 2.60 - 3.00 | 2.60 — 3.00 
Acetate, works,  * .043- .05 .04]7- .05 04}- .05 
Bicarbonate, ee 1.85 - 2.00 1.85 — 2.00 | 1.85 - 2.00 
Bichromate, casks, Ib........ .05j- .06} .05j- .06 .05j- .06j 
Bisulphate, bulk, ton........ 15.00 -16.00 (15.00 —16.00 | 14.00 -16.00 
Bisulphite, bbl., Ib.......... .034- .04 .034- .04 .03- .04 
Chlorate, kegs, Ib............ .064- .06 -064— .064; .06}- .064 
Chloride, tech., ton.......... 12.00 -14.75 | 12.00 -14.75 [12.00 -14.75 
Cyanide, cases, dom., Ib... ... -15}- .16 -154- .16 154-16 
Pomereie, Wet., BD. .....cccess .07}- .08 .07}- .08 -07)- .08 
Hyposulphite, bbl., Ib........ 2.40 — 2.50 | 2.40 -- 2.50 | 2.40 - 2.50 
Metasilicate, bbl., cwt........ 3.25 — 3.40 | 3.25 — 3.40 | 3.25 — 3.40 
Nitrate, bags, cwt.......... ee x yee x 3 sar 
Nitrite, casks, Ib........... .07}- .08 .07}- .08 .07 .08 
Phosphate, dibasic, bbi., lb. . 023- .024) .022- 0.24 .021- .023 
Prussiate, yel. drums, lb... ... Wig— 12 lly 12 -IM- = .02 
Silicate (40° dr.) wks cwt.. .80 - .85 . 80 .85 .80 - .85 
Sulphide, fused, tt pe a. Ib.| .023- .034) .023- .03 -02j- .03 
Sulphite, cyrs., bbl., lb...... .02}- .02) .02} .023; .03- .034 
ns crude * mine, bail ton/ 18.00 -...... 18.00 -...... Ce Eee 
~ y * Sree .03}- .04 .034—- .04 .03}- .04 
Dioxide, cyl., ib peeéuewecesec | .07 = .07) -07 - .074) .07 — .074 
RE ae | 1.60 - 3.00 | 1.60 —- 3,00 | 1.60 — 3.00 
Tin Oxide, bbl. Ib........-..... . eae SS Re . 56 - ; 
Crystals, bbi., Ib............ iors . Ie seg tere 
Zine chloride, gran., bbl., Ib. . 05- .06 .05- .06 .054- .06 
Carbonate, bbi., ib.......... 09j- «11 .094- 11 094- .11 
CO, Us so waceceens 36 - .38 .38- .42) 38 - .42 
aS 4 Soe 059- .07 059- .07 07 - .073 
— ‘oxide, lead free, bag, ib. . ee Fee 06}-... 
J lead sulphate, bags, lb. N5i-..... Se 6}-. 
saphate Ge, Ge as. 75 - 3.00 2.75 - 3.00 | 3.00 - 3.25 
Oils and Fats 
Current Price _ Last Month Last Year 


Castor oil, No. 3, bbi., 


Chinawood oil, bbl., Ib......... 
a “aa oil, Ceylon, tanks, N.Y. 
Com oil crude, tanks, (f.o.b. 

ett a is wan Wc iares os one ail 
a oil, crude (f.o.b. mill), 

i + pceeuc alae eae 
Linseed oil, raw car lots, bbl., Ib.. 
NS Rr 
Palm Kernel, bbl., Ib......... 
Peanut oil, crude, tenis oD. tb. 

‘oil, refined, bbl., 


Soya bean, tank, Ib............ 
Sulphur (olive foots), bbl., . 
Cod, Newfoundland, bbi., 
Menhaden, light pressed, bbe Ib: 
Crude, tanks (f.o.b. factory), gal. 
Grease, yenow, loose, Ib 
CIE, Bac occccscscccee 
Red oil, intiiled, d.p. bbl., Ib... 
Tallow, extra, loose, Ib 
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Coal-Tar Products _ Miscellaneous 
Current Price Last Month Last Year Current Price Last Montt Last Year 
Alpha-naphthol, crude, Ubi, Ib $0.60 -$0.65 $0.60 -$0.65 $0.60 -$0.62 Barytee erd., white, bbi., $22 00- wat $22 = * $22 hy $25 vb 
efined, bbi., Ib. .80- .85 .80- .85 80 - .85 Casein, tech , bbl., Ib 12 - 124- 12 13 
Alpha-naphthylamine, bbi, Ib 32 - 1M 32- .34 32- .34 China clay. dom.,f.0.b mine ton 8 00 -20. o0 8.00 -20 00 8 00 - 20 00 
Aniline oil, drums, extra, Ib 144- =. 15 -14e = .15 144-15 7 colors: 
Aniline salts, bbi., ib. ... 24- .25 Fc ae ae? ae arbon gas, black (wks.), Ib 04 - 20 04 - 20 4 - 20 
Bensaldehyde, U.S.P., dr., ib... 1.10 - 1.25 |) 1.10 - 1.25 4.10 - 1.25 Prussian blue. bbl. ib .365- .38 364- 38 354 37 
Bensidine base, bbi., Ib as 65 - .67 .65- .67 65 - .67 Ultramine blue, bbl, Ib 06 - 32 0o - 32 00 32 
Bensoic acid, U S.P., kgs, Ib... 48 - 52 48 - .52 a= <a Chrome green, bbi., Ib .. 26 - 27 26 - 27 .26 - 27 
Bensy! chloride, tech., dr., Ib 0- .35 0 - .35 30 - .35 Carmine i aaa 400-440 400-440 4.00 - 4.40 
Bensol, 90% tanks, works, gal 15 - 16 .15- 16 203- 21 Para toner, lb. 80 - 85 80 - 85 80 85 
Beta-na thot —_, \\epenne. ib. 22- .24 .22- .24 22- .24 Vermilion, English, bbl. ib 1.52- 1.55 | 1.% 1 58 | 1.58 - 1.60 
Cresol, , dr., adines ae ee Ue 8) Je Chrome yellow, C P., bb! . Ib 15 - 16 .15 - 154 15 - 154 
Cree tle weld, Pie ae wks., gal 42 - 43 42 - .43 .50- .51 Feldspar, No. | (ob NC.) - 650-750 650-7 50 | 6.50- 7 50 
Diethylaniline, dr.. Ib ........ 55- .58 55- .58 55 - .58 Graphite, Ceylon, —4 bbl., 07 - 084 07 - .084 £4.07 - 084 
Dinitrophenol, bbi., Ib 29- .30 .29- . 29- .w Gum copal Congo, 09 - 10 09 - .10 06- 08 
Dinitrotoluen. bbi ib 16- .17 16 - 17 16- .17 Se 4 aa 09 - 10 09 - .10 16 - 17 
Dip oil 25% dr, gal 23- .25 .233- 25 23- .25 Damar. Batavia. cases, Ib 15}- . 16 154- lo 16 - 104 
pee bbi., 38- .4 38- .40 3- .40 Kauri No. | cases, lb 20 - .25 .20 - 25 45 - 48 
H-acid, bi Ib .65 - .70 65 - 70 .65- .70 Kieseigubr (f.o.b N Y.), ton. 50 00 -55.00 50.00 -55.00 50.00 -55.00 
Nenbibalene. flake, bbi., Ib. 05)- .06) .05)- .064 .06- .07 Magnesite, calc, ton. Fee . pee 40.00 - 
Nitrobensene, dr. Ib.......... 08)- .09 08j- .09 . 084- 10 Pumice stone, lump, bbl., Ib 05 - .07 .65 - .08 .05 - 07 
Para-nitraniline, bbi., Ib....... 51 - 55 t= 55 5i- .55 Imported, casks, |b .03 - .40 03 - .40 03 - .35 
Phenol, U.S P., drums, ib -14t- 15 144- 15 . 144- 15 A eee Ss ee Sy oe 5.75 - 
Pierie acid, bb! 0 - 40 30 - 40 w- .40 Turpentine, gal... . 504- sme bake .52 - 
Pyridine, dr., gal 1.10 - 1.15  t.10- 115 9 - .95 Shellac, orange, fine. bage. Ib .25 - . pee 37 - .38 
Reesorcinal, tech., kegs, Ib. .. 65 - 70 .65 - .70 .65 - .70 Bleached. bonedry, bags, |b 21 - .22 .19- .21 a= 
Salicylic acid tech., bbl., Ib... 40- .42 .400- .42 .40 - 42 /& ¢ 4% Sere sae fice ~14- 15 .3h- .14 .286- .29 
Solvent naphtha, w.w _ tanks, gal 26 -... ae Mew ees f Ferre Soapstone (fo.b. Vt.), bags, ton 10.00 -12.00 10.00 -12.00 10.00 -12.06 
Se Pra 88 - .90 88 - .90 88 - Talc. 200 mesh (f.o.b Vt.),ton.. 8.00 - 8.50 8.00 - 8.50 8.00 - 8.50 
Toluene, tanks. works, gal.... a sme Races Se eceeen 300 mesh (fob Ga.), ton... .50 -10.00 7.50 -10.00 7.50 -11.00 
Xylene. cc tanker gal.. 30 - 30 -. 26 - 225 mesh (f.0.b. N ¥.). ton 13.75 - 13.75 - 13.75 -... 
MIcH GAN Propucts Corp., Michigan City, THe EvLectrric SrTroraGe BATTERY Co., GENERAL REFRACTORIES Co., Philadelph 
Ind., has appointed William B. Cooley as Philadelphia, has appointed William P. has appointed the Shadbolt and Boyd C 
its Indiana representative with head- Roche manager of its Cleveland office to Milwaukee, as dealer agents with t 
quarters at 433 N. Capitol Ave., Indianap- succeed Herbert F. Sauer who is now in Broadway Mfg. Co., as new representati\ 
olis Paul S. Menough has been appointed charge of the Chicago branch. in the Knoxville territory. 
representative for Pennsylvania with offices 
in the Chamber of Commerce Bldg., Pitts- WORTHINGTON PUMP AND MACHINERY WiLson & BENNETT Mrea. Co., Chica: 
burgh Corp., Harrison, N. J., has elected to its has appointed C. Bennett, 223 Fourth A 
board of directors, Albert C. Bruce, presi- N., Birmingham as representative in t! 
J. G. Where ENGINEERING CorP., New dent of the United States Hoffman Ma- Alabama territory. 
York, has moved its offices to 80 Broad St. chinery Corp. 
CoLE CHEMICAL Corp., has taken ov 
REPUBLIC Steet Corp., Youngstown, Ohio THe BROWN INSTRUMENT Co., Philadel- the business of M. V. Cole Corp., New Yo! 
has made Lee Wright its sales representa-  phia and The Minneapolis-Honeywell and has moved its operations to Lo 
tive in the Utah territory with headquar- Regulator Co., Minneapolis, have opened a_ Island City. 
ters at 401 Atlas Bldg., Salt Lake City. joint office at 101 Marietta St., Atlanta 
Wesley R. Moore is in charge with Leon THE ABRAHAMSON CorP., announces that 
READ MACHINERY Co., INc., York, Pa., L. Kuempel, sales engineer, Charles Kitz- Henry F. Sproull has become associated 
has placed Donald Loyhed in charge of inger, service engineer, and J. A. Crawley, with it as representative in the Buffalo t 
its Cleveland office at 7500 Euclid Ave office manager ritory. 
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Where Plants Are Being Built in Process Industries 




















——Current Projects—— —Cumulative 1935-— 
Propos Proposed ‘ 
Work Contracts Work Contracts 
a” d Bids Awarded and Bids Awarded 
J y 9,000 $280,000 
New England : $75,000 $839, 
Middle Atlanti« $188,000 247,000 1,969,000 sy ond 
5 j South 406.000 4.078,000 6,579,000 1,233,0 
a | Middle West 1,003,600 4,578,000 7,646,000 agsty oo 
West of Mississippi 63,000 6,000 4,614,000 3,265, 
j Far West . 1,436,000 5,500,000 
Canada 262,000 1,070,000 5,595,000 70,000 
Total $1,922,000 $10,004,000 $28,678,000 $17,080,000 
| 
A A TTC NT TT RE Se 
, Distill Patt B Kentucky 
4 istillery—Pattison ros e cky 
PROPOSED WORK Distillery, 325 Lafayette Ave., Cincinnati, 
BIDS ASKED contemplates the construction of a 
Ludlow, Ky Estimated cost 
/ By-Preducts Plant—Superior Charcoal & By : 
) P ts Co. Ltd. Leonard Bartlett, Pres.., Distillery — St. Lawrence Co-operative 
) Lond Ont.. Can., plans the construction of tillery Co., St. Lawrence, Wis., plans 
D t t Estimated cost $50,000 struction of a distillery, winery, etc. 
54 cost, including equipment, $238,000 
0 Chemical Plant—Merck & Co., 916 Parrish : ; 
84 St.. Philadelphia, Pa., plans to repair and alter Glass Factory—Dominion Glass 
] ts nt recently damaged by fire Estimated Chapple St., Hamilton, Ont., Can.. CO 
7 exceed $30,000. the construction of a story, 100x550 
tion to its plant to be used mostly 
. Chemical Laboratory—State of Florida, De- Estimatei cost $100,000. 
0 nt of Agriculture, Tallahassee, Fla., plans 
t struction of a chemical laboratory and Glass Factory—Pittsburgh Plat 
17 : tt ist of the State Capitol Building. Es- 235 East Pittsburg Ave., Milwaukee, 
cost $100,000 contemplates the construction of 
" tory. Estimated cost $300,000, 
(hemieal Laboratory—J. A. Tumbler Labora- $160,000 of which will be used for buildings 
, manufacturer of polishes, 423 South and $140,000 for machinery and new equipment 
+4 H St.. Baltimore, Md., plans repairs and 
. ns to its chemical laboratory. Esti- Lime Plant—Vandalia Chemical Co., Vandalia, 
+ cost to exceed $30,000. N. Y¥., or c/o Union Charcoal & Chemical 
+ Olean, N. Y., contemplates the construction 
oe Creosoting Plant — Ontario Creosoting Co., a lime and mixing plant. Estimated 
D0 l Bank of Hamilton Bldg., Toronto, Ont.. cluding equipment, $28,000. 
‘ R. D. Prethie, Secy.-Mgr., plans the in 
R of a two cylinder pressure plant Gasoline Refinery —C. B. Bunte, 
me a A. by : ee Se Harris Co., Tex., plans to construct 
oe > cylinder 6% en . ’ extracting plant. Estimated cost 
it Port Arthur, Ont. more. 
B 7 —_ a eg 5 Gasoline Refinery -— Corporation, 
epared by Carl J. Kiefer, Engr., Schmidt §. ©. ae _s: ed 
neinnati, O., for the construction of a oan bad _ ine refinery to ha 
uding equipment. Estimated cost o 01S. 
t 
\ Paper Mill—Cromwell Paper Co., 
: — , . . , Whipple St.. Chicago lll.. is 
Distillery Cedar Valley Distilling Co.. : _~— : 
W ) contemplates ihe construction of Prepared by A. Epstein, Archt., | D 
us ze ‘and distribution plant. W. G. Pershing Rd., Chicago, for the construction 


& Sons, 11 Court St., Buffalo, Archt 
Estimated cost $40,000. 


Distillery—Coffey Distilling Co., Fisherville, 
\ ns to construct a still, fermentation 
, : boiler room and storage room. Walte 
Breslin Bldg., Louisville Ky., Arch. 
Estimated cost will exceed $28,000 


Distillery Parker Pure Rye Co., New Bruns 


¢ 

i , has acquired the plant of the 

mig Piece Dye Works and wil aiter sam 
mite stillery. Estimated cost $100,000 








a paper mill Estimated 


Rubber Factory—Balta Rubber Co 
ada, Brampton, Ont., C 


Can., contemplates 


construction of a factory for the 
of hard rubber products 


Sugar Kefineries 


Michigan 





Co., 2nd National Bank, Saginaw, 
to modernize and repair its beet 


eries at Owosso, Saginaw, 


Sebewaing. Lansing 


mated cost exceeds $200,000. 
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to exceed $28,000. 


approximateiy 


Maturity indefinite. 


having 


cost $100,000 


Sugar 


Crosswell, 
and Cairo 


Factory — Ohio Bronze Powder Co., G. F 
Glass, Pres., 1120 East 152nd St., Cleveland, 
Ohio, is having preliminary plans prepared by 
Richards & Richarson, Archts., 22 South St 
Clair Ave., Painesville, O., for the construction 
of a factory at Painesville. Estimated cost 
$35,000. 


Shellac Factory—Novo-Broom & Mop Sup 
plies, Ltd., Montreal, Que., Can., plans the con- 
struction of a shellac manufacturing factory. 


Plant—Bel!l & Son, Ltd., Liverpool, England 
plans the construction of a plant for the manu 
acture of veterinary medicines and mineral 
food for live stock at Calgary, Alta., Can 


os 


CONTRACTS AWARDED 


By-Products Coke Plant — Ford Motor Co 
Dearborn, Mich., let contract for by-products 
coke plant including two batteries of 61 ovens 
each, as adjunct to steel plant, to Koppers 
Construction Co., Koppers Bldg., Pittsburgh, 
Pa. Estimated cost $4,000,000. 


Chemical Plant—Merck & Co., Rahway, N. J 
awarded contract for the construction of a 
plant to Walter Kidde Construction Co., 140 
Cedar St.. New York, N. Y. 


Chemical Factory — Monsanto Chemical Co 
1700 South 2nd St., St. Louis, Mo.. awarded 
contract for 1 story, 60x69 ft. brick factory 
addition in rear of 1900-10 South 2nd St., to 
Brockmeyer-Bohle, Ine 445 Missouri Theatre 
Bldg., St. Louis. Estimated cost $6,000. 


Distillery—Trentom Valley Distilling Co., Tren 
ton, Mich., awarded contract for distribution 
and bottling plant to Culbertson & Kelly, 872 
West Milwaukee, St., Milwaukee, Wis. Esti- 
mated cost $50,000. 


Factory—Lumnite Products Corp., Salamanca, 
N, 4 awarded contract for factory to Benz 
Engineering Co... 33 Main St., Salamanca. Es 
timated cost $28,500. 


Factory — Raybestos-Manhattan, Inec., 1427 
Railroad Ave., Bridgeport, Conn., awarded con 
tract for factory at Stratford, Conn., to Edwin 
Moss & Son Inc.. Union Ave Bridgeport, 
Conn. Estimated cost $35,000 


Glass Factory—Owens-Illinois Glass Co., 965 
Wall St., Toledo, O., will construct a factory 
at Bridgeton, N. J Work will be done under 
separate contracts Estimated cost including 
equipment $28,000 


Ink Factory—Intag Co., 2528 West 48th P! 
Chicago, Il let contract for addition to fac 
tory to A. 8. Low., 510 North Dearborn 
St.. Chicago Estimated cost including equip 
ment $100,000 


Laboratory — Department of Agriculture, 
Washington, D. C., awarded contract for main 
laboratory building, to Lacchi Construction Co., 
Munsey St., Baltimore, Md., $163,016. 


Minerel Crushing Plant — Standard Mineral 
Co.. Hemp. N. C., and 230 Park Ave., New 
York, N. Y., has awarded separate contracts 
for the construction of a mineral crushing plant 
at Hemp. to have a daily capacity of 100 tons 


Paper Mill—Garden City Paper Co., Lincoln 
Ave., Merritton, Ont., Can., awarded contract 
paper mill to Newman Bros., 127 St. Paul St., 
St. Catherines, Ont. Estimated cost $70,000 





Paper Mill—Union Bag & Paper Co., Wool 
worth Bldr.. New York, N. Y¥ awarded con 
tract for paper mill, warehouse and railroad 
facilities. at Savannah, Ga., to Merritt, Chap- 
man & Scott Corp., 17 Battery Pl.. New York. 
Estimated st $4,000,000, 


Rayon Factery Franklin Rayon Corp., 86 
Crary St Providence, R. IL., awarded contract 
% story addition to rayon factory to J P 
Smiley Construction Co., 202 Oak Hall Bldg., 
Providence E timated cost exceeis $40,000 


Sugar Refirnery—British Columbia Sugar R: 
fining Co., Ltd., foot of Rogers St.. Vancouver 
B. C., will construct a sugar refiinery at Pictur 
Butte, Alta Can Work will be done unde! 
supervision of Dominion Construction Co., Ltd 
509 Richards St., Vancouver, C. Bentall, Man 
ager and Chief Engineer Estimated cost 
$1,000,000 


Storage Tanks—WU. S. Industrial Alcoho! Co 
Curtis Bay jaltimore, Md., awarded contract 
for 15 storage tanks to Ingalls Iron Works 
1 East 42nd St.. New York, N. Y. 


Warehouse—Scagrams Distillers’ Corporation 
Lawrenceburg, Ind., awarded contract for wure- 
house to J. & E. Warm Co., Ingalls Bidg., Cin- 
einnati, O Estimated cost $400,000 











New Plants and Products in World 
Chemical Industry 


EW CHEMICALS produced com- 

mercially for the first time and the 
number of countries extending their ac- 
tivities into lines of chemical production 
new to them, probably exceeded all 
records in 1934, according to a world 
survey of the chemical industry, recently 
completed by the Bureau of Foreign 
and Domestic Commerce. 

In the Far East, the Mitsubishi in- 
terests in Japan started the manufacture 
of sulphuric acid, dyes, and inorganic 
chemicals. Japan lodine Co. started a 
plant for a varied line of chemicals. 
The Sumitomo Chemical Industry Co., 
also in Japan, built a plant for manufac- 
ture of synthetic methanol. Other new 
Japanese plants includefl one for butanol 
and acetone from waste molasses, a 
benzol plant, and plants for potassium 
carbonate, ammonium chloride, an 
hydrous acetic acid, and plastics. 

In Shanghai, a new liquid-ammonia 
and nitric acid plant was expected to be 
in operation in 1935 as well as an 
alcohol plant. Other new Chinese plants 
made oxygen, acetylene, sulphuric acid, 
caustic soda, and bleaching powder. 

Two factories were under construc- 
tion in British India; one to produce 
synthetic phenolic resin and the other to 
make carbon dioxide. 

No less than 50 new chemical plants 
went into operation in Europe. At least 
one plant for each of the items named 
was established in Austria to manufac- 
ture the following products: printing 
inks, lithopone, glycerin, pyroxylin plas- 
tics, synthetic resin, carbon dioxide, 
filtering materials, pharmaceuticals, in- 
sulin, and electrometallurgical and elec- 
trochemical products. 

A new acetylene factory commenced 
operations in Belgium to replace the 
plant destroyed by fire in 1931. Plans 
were also made to produce the rare gases 
krypton and xenon. The largest Belgian 
zinc producer commenced the produc- 
tion of copper sulphate, thallium sul- 
phate, and thallium chloride, and in- 
creased its output of sulphuric acid. 

In December the new carbon-black 
plant in Prague was operating at full 
capacity, with a total annual output of 
approximately 600 metric tons. The 
largest producer of printing inks in 
Czechoslovakia started operations in its 
new plant, also located in Prague, prior 
to June 1934. The leading Czechoslovak 
producer of shoes commenced the erec- 
tion of a chemical plant to manufacture 
principally sodium sulphite and _bisul- 
phite. 
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In France a new nitrate of lime plant 
was opened and in Germany despite gov- 
ernment restrictions, new plants were 
reported for carbon dioxide, tar distilla- 
tion and oxygen and hydrogen. Two 
new units in the Ruhr also started ex- 
traction of sulphur from coke-oven gas. 

In Great Britain new plants included 
two for carbon dioxide, a coal-distilla- 
tion works, a zinc-distillation works, 
two paint factories, and a plant for granu- 
lar superphosphate. 

Denmark reported a new plant at 
Koge to manufacture dyestuffs, chrome 
tanning agents, and a variety of synthetic 
perfumes. 

In Poland, manufacture of lanoline, 
not hitherto made in the country, was 
commenced, and the Polish State Pow- 
der Factory began the manufacture of 
sulphur chloride. The state nitrogen- 
fixation factory at Moscice began in 
1933-34 the manufacture of oxygen, 
nitric acid, bleaching powder, caustic 
soda, and ammonium nitrate, and the 
state factory at Chorzow was for the 
first time producing oxygen, ammonium 
nitrate, sodium nitrate, refined am 
monium chloride, ammonium carbonate, 
potassium nitrate, and commercial cal- 
cium carbide. 

Soviet Russian developments have 
been numerous the past few years, but 
the plants known to have gone into op- 
eration in 1934 were the first plant in 
the country for the manufacture of syn- 
thetic methanol and three wood-distilla- 
tion plants ; while unofficially two carbon- 
black plants with four units each were 
reported; also plants for the manufac- 
ture of calcium carbide, copper sulphate, 
natural dyestuffs, acetone and butanol 
from corn, and a sulphur plant. Other 
developments included expanding plant- 
ings of tung trees and extension of syn- 
thetic dyestuffs, with production of new 
dyes and intermediates. 

A new factory commenced the manu- 
facture of solid carbon dioxide in Yugo- 
slavia. 

In accordance with the law requiring 
government authorization for the erec- 
tion of new plants in Italy a number of 
new companies were granted permission 
to build plants for production of hydro- 
cyanic acid, potassium cyanide, sodium 
cyanide, urea-formaldehyde resins, elec- 
trolytic hydrogen peroxide, cyanamide, 
barium chloride and barium carbonate, 
potassium permanganate, solid carbon 
dioxide, hydrochloric acid and bleaching 
powder, xylene, nitrocellulose, aceto- 
acetic ether, and aromatic amines 


At least 13 plants, located in almost as 
many different Provinces, were reporte: 
as having been completed or nearly com 
pleted in Canada during the past year 
Most of these were for the manufactur 
of industrial chemicals, imported for th: 
most part from the United States, an 
included two calcium-chloride plants, a: 
alkali plant to make caustic soda an 
chlorine, one establishment each for th: 
manufacture of sodium sulphate, alu 
zinc dust, and trisodium phosphate, th 
first plant in Canada for the manuta: 
ture of electrolytic hydrogen peroxic 
from ammonium persulphate, a plant t 
produce sulphur from pyrites by th: 
chlorinization process, an explosives fa: 
tory, a printing ink factory, and a new 
branch factory of an American corpot 
tion for the manufacture of cosmetics. 

In South America, La Sulfurica built 
a new plant in the Argentine, with an- 
nual capacity of 2,400 tons of coppe: 
sulphate. A caustic soda plant in Brazil 
was expected to be completed early in 
1935 with a capacity of 2,500 tons a year 
and 700 tons of bleaching powder, 300 
tons of muriatic acid, and 1,200 tons o 
liquid chlorine. 


New Foreign Products 


Germany brought out several new 
commodities, including ‘Dipenten,” a 
varnish thinner made from turpentin 
diluted with petroleum ether; “Weich- 
machungsmittel 90” (Plasticizer 90), a 
lacquer material; “Parabernol,” a liquid 
from waste and scrap amber to be used 
instead of shellac; “Acronal,” new vinyl 
compounds; a rustproofing coating, a 
new fertilizer, ammonia-lime; _liquid- 
oxygen explosives; and a carbon suit- 
able for use in rubber manufacture. 

In England new products included 
granular superphosphate; a motor fuel; 
“Cardice”; and “Dec,” a plastic ma- 
terial. Other European products were 
“Supertomasyna,” a phosphate from 
Poland; “Nex,” an _ insecticide; and 
“Sabeol,” a disinfectant (claimed to be 
a substitute for iodine) derived from 
bergamot oil from Italy; and mag- 
nesium-calcium nitrate, a fertilizer in- 
troduced on the French market. 

New commodities of Japanese origin 
were “Yedocol,” a vegetable granular 
carbon; titanium stearite, a colloid of 
titanium and stearine; and a pyroxylin 
plastic. 

The Near East and Africa likewise 
contributed new products; Palestine in- 
troduced a new cleansing fluid and disin- 


fectant called “Tropoclin”; Kenya, 4 
water softener and boiler feed com- 
pound, “Tannoda,” and a refrigerant, 
“Carrene”  (trichloromono-fluorometh- 
ane): and from the Union of South 


Africa, a poison spray for locust con- 
trol, which it was claimed, would rid 
the country of locusts for three ) 
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